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ABSTRACT 

This correspondence course, originally developed for 
the Marine Corps, is designed to instruct students in the performance 
of preventive maintenance on motor vehicles. Instructional materials 
are presented in three chapters as follows: (1) Major Maintenance 
Areas (maintenance system, tires, batteries, cooling systems, and 
vehicle lubrication; (2) Driver's Preventive Maintenance (daily 
maintenance, weekly maintenance, and batteries); and (3) Field 
Expedient Repairs. The course contains four lessons covering the 
maintenance system and tires; batteries, cooling system, and vehicle 
lubrication; daily and weekly maintenance; and field-expedient 
repairs. Each lesson begins with a general objective, which is a 
statement of what the student should learn. Written assignments 
follow based on the instructional materials presented. (Kc) 
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PREFACE 



UGHT VSmCLE PREVENTIVE MAINTENANCE le designed to develop competent military 
motor veiilde operators In fheti' performance of Marine Corpe preventive maintenance 
goals* This couree oontalne specific dally and weekly operation cheefca* but la not limited to any 
one tyP^ of veMdet 

The purpose of tiila course Is to show the operator what to check* how to check* how to 
repair* and the procedure used for reporting dlserepancles that he caiuiot correct* 
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MAJOR MAINTENANCE AREAS 
Sectton U MAINTENANCE SYSTEM 

1-U INTRODUCTION 

Marines of today i ely as much as ever on the ewlft mobility provided by light military 
vehiclee* The thought that only those with a 3500 MOS operate these vehlclee has long since been 
left by the wayside* Marines of virtually any MOS can be assigned additional duties ae light 
vehicle operators. Such an assignment Includee m^ny more responsibilities than thoee which are 
generally associated with "drlYing" a vehicle. It U Intended that this course wUl aid aU light 
vehicle operators in identifying and understanding just what those reepondibttltles are^ A major 
part of an operator's reeponslbillty can be placed under one category, maintenance* Maintenance 
should be juet as Important to the operator ae actually driving a vehicle* To enable us to picture 
an operator's reeponslblUtles and his relationship to the maintenance system* let us briefly discuss 
the three categories and five echelons that make up the maintenance system* Then we wUl get Into 
exactly those proceduree that a driver must know* 

The Marine Corps maintenance system appllee to all types of equipment, it varies from the 
all Important dally and weekly preventive maintenance performed by you the operator/user to the 
complex repair and rebuilding techniques performed by the depot n alntenance facilities* The 
Armed Services have adopted three broad categorise of maintenance to aiu In the assignment of 
maintenance missions. The categories are: ORGAN IZATIONAU INTERMEDIATE^ and DEPOT* 
Fitrther flexibility of the maintenance system has been provided by subdividing the three broad 
categories Into Ave echelone which are numerically numbered one through flve* 

1^2* CATEGORIES DEFINED 

a. Organizational mai ntenance. This Is maintenance that ie authorized^ performed by* and 
the responsibility of the nsliig itntt on its own eq^'lpmeat* This malntanaiice taolndes eleanibig^ 
inspecting^ tightening^ adjusting^ lubricating^ and replacing* This categtxry Is broken down into 
flrst and second echelons* 

b* Intermedi ate maintenance. This is maintenance that is performed In support of the using 
unit at an authorized maintenance activity* This category normally wUl be Umited to the replace-* 
ment of uneervlceable parts* subassemblies or assemblies* This category ccmslsts of two echelons^ 
third and foitrth, 

c* Depot m^ip^anca. This le maintenance that is performed on «tquipment that requires 
major overhaul or complete rebuild of parts* subassemblies^ assembliea* and/or the entire 
vehicle* Work done here is In a fixed shop by highly skilled technicians using a larger variety 
of equipment than Is found at any of the lower echelcma* This category is made up of one echelon^ 
the fifth* 

1*3* ECHELONS DEFINED 

a* Organizational maintentPce* This maintenance Is performed by the user/operator of the 
equipment to provide the proper operation an*! care Including cleaning* Inspecting^ tightening^ 
adjusting^ lubricating^ reporting^ and minor replacement of parts as set forth by applicable 
* technical ^blicatione* 

b* Second echeton* This Is maintenance pertormsd by technically trained personnel asslgosd 

to the uelng unit* Besides haV^ng specifically trained personnel* second aclielon maintenance 
also possesses the additional toole* test equipment and the nec tssary repair parts to perform 
those maintenance taeks beyond the capabilities of flrst echelon^ Scheduled maintenance (quarterly 
and annual FM) Is also performed by second echelon mechanics* 
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c» Third tfchftlon* TtilB matotenance la performed by specially trained units which provide 
direct aupport to the ueing organlzattonB» Third echelon maintenance la aomettmea referred to 
as direct Bui^Ktrt maintenance* In special casea third echelon maintenance may be performed 
by S6c<md eobelon tnaohanlca In fhe natng tmlt* Third echelm haa a larger aeleotloii <tf parta* more 
t9olat and teat eqo^meiit than aeeond eohelon« Tbey repair aiAasaethbllaQy aasembUea* and at times 
assist In repairing the overflow from the aecond echelon* They alao provide technical asalatance 
to both lower echelona* 

P ^y rt b at;haloiu This maintenance id performed by units operating In a semifixed or permanent* 
type shop in support of lower echelon maintenance* Fourth echelon maintenance is sometimes 
referred to as general support maintenance* Fourth echelon has a larger selection of parte, 
subassembUes, and assemblies and baa more precision tools and teat equipment than lower echelona 
have* The main objective of fourth echelon maintenance la to repair aobasaemUiea, assemblies* 
and major itema for lower echelona and alao to repair unaervlceaU') componente for reissue by 
eupply, 

e» Fifth echjalon* This le maintenance that is performed which requires major overhaul or 
complete rebuild of major itema, aasemUiee, and parts. This echelon uaed the assembly line 
method wherever possible, and equipment repaired is used to support supply stocks* FlfUi 
echelon is ^he highest ecbdon in the maintenance system* Now that we have discussed the 
categories and echelons, there should not be any doubt which category and which echelon you* the 
operator, fit into^ Ask yourself which category and echelon you would be a part of and then look at 
figure 1*1 to see if you are right. 




EQUIPMENT THAT ISN'T MAINTAINF.^ WILL NOT BE ABLE TO DO ITS JOB. 



Fig 1 -1, Echelons of maintenance. 



1*2 



Section n, TIRES 



1-4* EPFBCTS OP MECHANICAL IRRBQULARITtBS ON TIRES 



The preeence of mechBnlcal Irregulaiittes riMluces ttre life and changes the vehicle's 
handling characteriatlea* When this happena* the vehicle ia conaldered to be out of alinennent, 
which nneana all of the Interrelat^id parts of the wheels are not properly adjusted* It te necessary 
that the operator be able to detect mechanical irregularities which cause innproper altnement so 
that they can be pronnptly reported and corrected* 

a, Egceaslve toe*ln, Tbia la the measurement. In Inches* that the wheels point inward* Front 
wheela should toe-in altghtly In accordance with the specincations for a particular vehicle* It la 
when exceaalve toe-in occurs (A^ flg 1*2) that abnormal tire wear results* Early detection of 
exceaalve toe*ln can reault If the tires are inspected for feathered edges* A feathered edge will 
develop on the Inner edge of the tread design* An example of how a feathered edge would look on a 
conunercial tire tread Is ahown In figure 1*2* 




Fig 1-2, Signs of toe-in* 




Fig 1-3* Signs of toe-ou* 

Allnemeni; as mentioned* if out of adjuatment 1/2** will cuse the tire to be dragged sideways 
(fig 1-4)* 

1-3 




Ftg 1*4* Tire wear caused by Incorrect allnemmt. 

c* other mechanlcfll Irregular! ttes. There are other mechanical Irregularities that affect 
tire wear and handling characteristics* All Irregularities are not necessarily oorreotod by some 
type of adJuBtmant} In some cases a part nnay have to be retraced. Examples of some other 
trregularttlea are: ifose or worn wheel bearings^ Incorrectly ad^tod brakes^ bent rims* and 
weak or broken springs* All trregularltiea mentioned will prevent the tire from rolltng properly* 
Detection of a specific Irregularity msy be very dlfftculti therefore* we* as operators* should be 
primarily concerned with early detection of any Irregularity* You can do tMs by tnspectbig each tire 
for uneven* spotty* or mceastve wear prior to operation* Consideration a« to the condition of & tire 
when It was put on the vehtde must be given, because it could be podstble that the ttre was sivitched 
ft-om A vehicle with m undetected mechanical Irregularity* If you detect a tire Irregularity^ you 
should start the corrective action by notifying your supervisor* 

1*5* EFFECTS OF VEHICLE OPERATION ON TIRES 

The manner In which a vehicle is operated has a direct effect on the wear and tear of the tires 
aa well as oilier mechanical components* 



a* Plat tire operation^ A vehicle should never be operated with a flat or near flat tire* To do 
so creates & hasardous condition because ch^ iges the vehicle handling characteristics considerably* 
This situation may become worse If the load &» **tj because of the condition of the tire* In operating 
a vehicle with a flat or near flat tire* there is a good chance that the Ure md tut^* trlU be completely 
ruined (fig 1-S) and damage to t^e i *m will occur* Allhougli a Combat Ure has been designed to 
operate without olrj this should oe uone only In t emergency combat sttuattoiu 
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Fig I'-S* Tire ruined by running "HaU *' 



Exceaelva BDeed> Speed grinds off rubber* parttoulftrly while comerliig* Continuous 
high apeed also increases tire deterioration becauset 

• heat ia generated by Internal friction aa the Ures flex (the higher the speedy th6 higher 
the rate of flexing)* 

• tread and cord body are weakened* 

• separation occurs between piles or between the tire carcass and tread* 

It may surprise you to learn that as little as 5 mph difference In your vehicle speed causes you to 
loose 14% of the normal ttre wear* To emphasise this poln^ figure 1*6 Is included tor you to ubb 
as a reference^ Note that the left hand column is expressed In percentag'^s tn relation to normal 
tire wear* The bottom row of numbers Is expressed tn To compute the percentage ot ttre 

wear* let us say we are traveling a' 35 mph (bottom numbers)* Fbllow the vertical line up until It 
Intersects the broken Une^ Now look to the left (percentsges) and we are just e little below 100% or 
appr<^lmately 98%* So traveling at 35 mph you could expect to get 98% of normal tire wear* Try 
and compute the percentage If we were trevellng at a apeed ot 50 mph, Oo you think you have the 
right can^wer? If your answer indicates that we only receive 81% ot the normal tire wear* you are 
correct* I think you wUl agree there la a direct relationship between speed and tire mileage* 




10 15 ^ 2$ 30 » 40 45 50 $5 60 
SPEEO-HILES P';R HOUR 



Fig 1-6* Effect of on tire wear* 

c* Improper loadlnif. In describing improper loading* the first reaction is to think that a 
vehicle was loaded beyond Its rated capaci^* This la a common cause of ttre failure* especially If 
the vehicle is then driven at e high rate of speed* We should also be t^were that ttre failure due to 
Improper loading will occur even when the load does not exceed the rated capacity of the vehiclei 
Tiro failure can ^ .cur as a result of an unevenly distributed load which would put an overload on 
certain tires and vehicle componenta (A and B* fig 1*7K 
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0^ 



05^ 




Fig Distributing lotda* 

We have discussed the r^atlonsblp between vehicle speed and tire wear» but what relmtioosblp 
does the vehicle loading have to tire wear? To emphasize that overloading of the vehicle reduces 
ttre mUeage considerably* Hgure 1*8 Is included (or reference* On the left of the chart are 
percentages that refer to the normal or expected mUeage of the tire* For example* a tire that 
would normally give us 40* 000 miles ot wear would equate to 100% on the chart* If a tire was 
expected to last 20* 000 miles* that would equate to 100% on the chart* The bottom percentage num* 
bers ar*" the tire load In relation to Its rated capaaty* The rated tire capaaiy is normally described 
as being in a certain range* If a load placed on a tire ts 50% more than Its normal capacity* It 
would have a 150% load on It* As can be seen In figure 1*8* a 50% overload would result In a tire 
getting but 40% of lis normal mUcage. If the load carHed equals 100% of the rated capadly of the 
tire* what percent of normal mUeage can we expect? Locate the 100% figure on the bottom row; 
go upward until the broken curved line crosses the vertical line representing 100%. Follow across 
to the left and you should be on line with the 100% figure* What has been determined ts that^ If the 
load is 100% of the rated capacity of the tire* then we could expect to receive 100% of the normal 
mUeage* The mUeage we ^pect to get ff om a tire will change considerably if we carry a load be- 
yond the rated capacity. Overloading the capacity of the tire by only 10% we can expect to get only 
about 82% of the normal mUeage* To compute this 10% overload, refer to the bottom row* Locate the 
figure 110%; again follow the vertical line upwe^Hl untU the broken line Intersects* Reading across to 
the lef^ we can determine that the reading la j. a a llttte above 80% or about 8^* Wha: has been 
determined Is that with a 10% overload* we wiU get only 82% of the normal mUeege* Refer to the 
insert and where the word overload appears read from left to right* You should understand It to 
read in this manner. With an overload of 10%* normal tire niUeage is decreased by 1 8%» If 
you consider that 30* 000 mUes Is normal mUeage for a certain tire« this wcvuld mean that now 
you will only get 24* 600 mUes of wear* a substantial <lrop* 
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70% 80% 90% 100% 110% 120% 130% 140% 150% 
Fig 1-8. Effect of load on ttre life. 
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t-e. PKUKOUMANCH AND h%iUAh WEAR 



To achieve the best performance anJ most wear from ttres* operators must give consideration 
to the charactorlstlcs designed Into the tire such as tread design* load capacity^ and the pressure 
at whic^ it Hhouid operate* A nondlrectlonal tread design Is used extensively by the military* 
TntM type tread gives good traction In either direction* Is excellent for cros8*country use* and 
practlcrt for hat^o surface roads* 

i*££SSM££t Correct air pressure Id the basld for reliable tire performance* Tires are 
designed to operate at specific pressures <&ccordlng to their load range* This not only Improves 
tho tire wear* but helps In maintaining the proper handling chaiacteristtcs of the vehicle* Correct 
ttrc pressure should be shown on the vehicle data plate or It can found in the applicable TM for that 
vehtcle* If Irregular tire wear Is detected during an Inspection* check Immediately for incorrect 
pr esdure* If no tire pressure correction la necessary* notify your superior so that the cause can 
be cietormtucd and corrected* 

(1) Deflation. For the purpose of air pressure adjustmeLi* tires should not be deflated during 
or immediately after opST^atlon* Tires generate heat during operation* This cauaes 

tho atr In the tire to expand* thus Increaalntf air pressure* Tires that are d'^^ated whll** 
hot could be dangerously underlnflated wh^ the tire cods off* 

(2) nnf 1 ftrlpflfltiO!>. Tires thet are underlnflated cannot be expected to carry the load they v^ere 
designed for without causing harm to the tire* This Is because the tire will not make proper 
ground contact (A* fig 1*9)* (Jndennflatlon will cause more heat to be generated which weakeni 
the cords* ecuffs the tread edges* and causes uneven tire wear <B^ fig 1*9)* 



(3) Overln flatten^ Too much pressure also prevents the tire ffom making proper ground con-^ 
tact <A* flg 1*10)* It also prevents the tire ffom flexing enough. Since flexing la reduced* 
t1t<? tire is constantly subjected to hard jolta* As a result the cords In the tire could snap 
^^hen the tire Is jnrred by ruts or irregular spots In the road* Uneven tread wear will result 
(0* flg 1-10) because the tire will wear rapidly In the center* Overinflatton also causes 
herd riding for the vehicle occuponta and Inereases wear and tear on the rest of the vehicle* 
Notice In A* figure 1^10 that the center of the tire Is taking all the weight and that the 
edges are not touching* itave jou noticed that this la exactly the opposite from underlnflatlon? 




t 



t 



Fig 1-8. Underinflated ttre on road and showing wear. 
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A B 

Ki^ OvertnQeiteH ttre tn road and showing wear« 

^^) pfopfrr inflft^nn. Kor the best tire perrorirance* correct ground contact^ proper flexing 
or the tlre^ and correct Inflation are necessary* If even tread wear and good handling 
characti^rlHtlcs are expected^ tire pressure must be checked frequently* Inflation should 
always be checked with an accurate gage (knowing the correct pressure Tor that size ot 
tire Is helpful tooK A properly Inflated tire should make contact with the ground as in 
rigure 1-11 below* 




Klg l^U* Properly Inflated tire showing correct ground contact* 

b* Tire Inspection ^ During your periodic tire Inflation checks, or during matching and/or 
rotation, give your tires the cmce^over* Start with the valve atem; it should be centered tn the 
Valve hole In the rim* Valve stems that are not centered have more pressure applied to one side 
than the other« which could cause the rim to chafe through the stem* Cuta and foreign Directs are 
another reanon why tire Inspections are neceasary* Nails and blta of glass or wire may not appear 
to have enough lengtn to puncture a tire but other condltlona may exist that could make It posstble* 
A small object imbedded In the tire Is forced Inward to the tube by the flexing of the tire* That Is 
why areas of the tread lhat reflect amall cuts ahouid be probed gently with a tool such ss a pocket 
knife* screw driver, or similar tool* If the object Is atlU Imbedded, you should try to work It out* 
All cuta stiould be checked for depth to determine If they arr into the cord body* A, figure l'-12 
Hho^'H a cut Into the cord body which may require the tire to be replaced* B, figure l*i2 shows a 
nuttor cut ihBi should not affect the performance of the tire* O^her ^pes of Injurlea can occur to 
iirvH and your Inspection should Include Indications of loose tread or an Internal Injury such as 
^fiown In ftf^ure 1*1'3 below* 
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A. Cut in cord body 



B, Minor cut 



Fig Cuta in tire* 



FiC 1*13* Bulge Indicating 
Internal Injury* 



In order to ^t mctximum wear out or tires and also avoid driving on badly worn» unaafe Urea* the 
operator Hhoitld have a good feel for when ttrea should be removed and replaced* Tt ia waateftil 
to remova ttraa too aoon (Al» fig 1*1^* A tire removed just aa the treada are beginning to fade 
allows you to get the most wsar (A2| Hg 1*14)* A Hre which la badly worn (A3| ftg 1*14) ^id ts not 
removed presents a very dangerous situation* For the operator to dstermlne vlBually the r mount 
or tread may bs difTictili so here are some tips* A tire tread depth gage (Bl| tig 1 •! 4) Is tie moat 
accurate; howsvco this tool may not be raadily available* Aa a field expedlsnt^ we can use a penny 
as a gage as is shown In B2, figure 1*14* The Istterlng "ons cent^^ is approximately 1/8 of an inch* Use 
this side Tor trucjt tires* ir the lettering can be Been When the coin Is pushed Into the treads it Is about 
time to replace the ttre* Using the other side of the coin (liincoln head)« ir the top of the head 
shows^ It indiC' tes that the ttre should be replaced* Some commercial tires also have tread wear In 
indicators as shown In A4» figure 1-^14* The military does use Ures that have been retreaded^ and they 
may not always be perfect; therefore* you should carefully Inspect them before you mount them ou 
rims* r^ook for cracks In the treads bad tread design, bad splice or bond (C| fig 1*14)* Retreaded 
tires arc NOT to be used on emergency vehicles such as ambulances* MP trucks^ wreckers^ or 
vehicles transporting explosives* 



l-!l 





A, Ttre wear 

1 » Removed too soon 

2, Just right , 

3, Too lote 

4, Tread 'iir Indicator 

B, Measuring tread depth 

C, Inrtpectlng replacement tlrc« 
Kig 1"14» Determining tire replacement* 

e, Matching_tirGa* When you arc matching all of the tires on a vehicle, tread design, amount 
f>r tread wear, and aiate we prime considerations* Improperly matched Ures could cause problems 
tluit yon may not havo considered* Having dirferent sited tires on a vehicle with all-^^heel drive 
pniB n strain on th(; tranftfor and dirrerentiab Why? Since all \vheels rotate at the same speedy if 
a tirt' is smaller or larger than the thhU the amount of ground it covers in one complete revolution 
\vil] not bo the some and a strain \vill be put on the mechanic. 1 components* Matching ofttres 
Ik required on all type vehicles* If not matched* tire Hfo, as well as the handling characterlstlca 
of the vehicle, is affected* 

Rotating* The purpose of tire rotati<x* is to equalize wear, Decaufle of terrain, road conditions, 
and loads carried, all tires do not \ycar the same* Knowing when to rotate them depends nioetly on 
vifint results of your ttrc inspections are* Rotation every 6000 nitlcs is normal^ but this is not 
n kmrd nnd fast rule* Rotation may be warranted earlier^ and If It Id not done« the tire may be ruined* 
rUt* procerlurc for rotating tires for a 4 x 4 truck v/lth single tlrcR Is shown In A, figure 1-15. Tor 
a f; \ 6 truck with single tires, the procedure Is shown in figure 1*15, When rotatltHi is performed* 
(^r)rmiderAtjoii should be given to the spare tire* 

1-10 



16 




A B 



Pig 1*15» Procedure for rotating ttre6» 
REMOVAt FROM THE VEFHCtK 

Removal or tlreS from the vehicle is ^ Tairly easy task if & few general rules ^i*^ Tollowed* 
The rollowing removal procedureti are applicable to sin^e tire axles» 

a* Safety* The first thought must be given to safety in order to avoid injury to yoursetf» others, 
and your equipment. Prior to Jacking up the vehtde* choose an area that is as level and firm as 
poseible to prevent the vehicle from r^lng and to prevent the base of the Jack from sinking Into the 
ground from the weight of the vehicle* Set the pfedrking brake* and find something suitable to chock 
the wheels* To chock a wheel means to place a block of wood or some other suitable objeot either 
behind or in front of a tire to prevent It from roUlng* Placement of the chock dependsi on whlrh 
direction the vdhlde Is Inclined to roU» If tra^c Is such that the location Is a hasai'd to yourself or 
other traffic* post some ^e of warning device down the road several hundred feet (flares^ lights* 
etc* )» Personnel aboard should disembark and stay well off the shoulder of the road* Available 
personnel »hon)d also assist in warning oncominf;; trarfir* Rpmcnrr the tools and the spare tire 
from their position so they are readily available* I4ft the vehicle only to that height necessary to 
remove the tire* Normally an inch or two of clearance between the tire and the grour.d Is enough* 
The higher you lift the vehicle^ the more unstable and dangerous it becomes* 

U Lifting Positioning of the Jack is very Important In lifting a vehicle for tire removal* A jack 
not ptacud properly could damage your vehicle* A technical manual for the operator Is supplied with 
each vehicle* This manual supplies the data as to the location where the vehicle may be Itrted* DiCterent 
vehicles have different lifting points* as well as different type Jacks (such as the scissor* screw and 
bumper Jack) that may be used on them» Figure 1*19 shows the correct positioning of these different 
lacks at the front of a vehicle* Figure 1*17 shows the positioning of the Jacks at the rear of a vehicle* 
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Fig 1-16* Positioning jacke at ft^ont of vehl^e* 




Fig 1-17* Positioning jacks at rear of vehicle* 

The Qama Goat also has specified positions for lifting* If this vehicle Is lifted In the wrong place, 
damage to the hull could easily occur which could affect Its waterborne capabilities* Figure 1-16 
shows the proper jack position for the center wheels of the Qama Qoat* Figure 1-ld shows the 
proper position for both the front and rear wheels* With the jack In the proper position we are 
ready to start lifting* The vehicle shouIHlje lifted just enough at first to put a good strain on the 
jack* 







o 


O 


4) 

















Fig 1-16. Center wheel— Jacking point. 
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Fig 1->19* Front and rear wheel jacking points (typical)* 

c* Removai , You should consider loosening the wheel nuts slightly while the wheel la still 
on the ground* This will simplify the loosening process because the wheel will not turn while It 
Is on the ground* Some vehicles are equipped with whsel nuts that have left or right handed 
threade on the wheel lug (fig 1-20)* 




Fig 1-20* teft and right wheel nuts* 

Determination can eavlly be made because the logs are msrked on the end with an or ^'B, 
In somtj ctt^e^ ttic **L" cr t^* "H'* may not be visible because of the paint or dirt. Keep In mind 
that M*Beries tsctical vehicles have left rukUd ^r%miB on t\ie left side and right hand threads on the 
right side* Now that the wheel nuts are loose the vehicle c^n be lifted^ With the wheel clear of 
the ground^ the nuts can now be removed* Prior to the wheel clearui^; grouad^ the n«t8 should 
remain on so that. If the jack did slip, the tire wOuld still hold the vehicle up auJ ^a Jack ooldd be 
repositioned without much difficulty* Place the wheel nuts so that they are In easy reach uH'l oat of 
the dlrL The tire Is ready to be removed* You should gently lift the tire as It Is removed to pre*' 
vent the wheel rim from scraping across the threads of the lugs* Position the new or spare tire on 
the hub and replace the lug nuts with the beveled edge of the nut pointing towards the rim (fig 1*21) 
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and centered in tho Holes in the rinu Hinger tighten all the nuts and then we the wrench to snug 
them up lower thr vehicle, and finish tightening. Once agsin the weight of the vehicle wUl prevent 
the wheel from turning. Secure the damaged tire and replace your tools and you're ready to cootUme. 



WBONG 




RIGHT 



Fig 1*21» Beveled edge of nut points toward beveled edge of rim* 
1-8, DEMOUNTING ANu MOUNTING TIRES 



Removing (demounting) s tire from a rim can be a difficult job* In some cases tires remain 
on rims Tor years* Corrosion builds up on the rim and rubber from the tire adheres to the rim 
also^ At times you'll think the tire was welded to the rim but with the right knowledge and tools 
they all loosen up. 

a* Safety * Certain safety rules must be carried out U Injury Is to be avoided* We wouldnU 
abuse or handle roui^ly a cylinder of oxygen uaed In welding operations^ knowing what would occur 
if the valve sho*jld get broken with all that pressure In the cylinder* A tire could be considered 
as the same thing* It has terrific pressure Inside aiid Is mounted on steel and certain parts 
are capable of flying off* Mwavs d eflatt^ the tire by slowly and careKOly removing Die valve core* 
Always use the proper tools to avoid burring the rim* springing lock rtnga out of shape* or damaging 
the tire or tube. Always Inapect the rim for cracks* burrs^ and broken welds* bspect all locking 
type devices to Inaure they are not aprung and that the part of the lock that engages In the rim has 
not been damaged* This Is a partlc*ilarly dangerous Item as you can see In figure 1*22* 




Fig 1-22* Improperly seated ring blown on tree* 



1*14 



er|c 



20 



Always use a safety cnge when Intlattng Ures that require a locking device* The td&al situation 
Is shown in figure 1*23 below* That may not always be possible but there Is another alternative 
which la shown in tlfure 1*24 below* 








I - 





Pig 1*23* Safe^ cage* 



Fig 1-24. Preoauttonii when safety eage caxmut 
be utilized^ 



b* 

common 



T ypes of rtmg* 
m ty 



There are numeroua types of rtmsi but we will discuss three of the most 
pes and their basic deelgiu 



(1) Flat baae^ This type of rtm has a removable lock typo ring (fl£ 1-25) which holds the tire 
en* There IsnH any stretching of the tire bead (shown in fig 1-26) when mounting It because 
the tire aUdes right (mto the rtm* Figure 1 *27A shows the locking ring and the manner In 
which it seats In the rtm* Rims of this type can be found on 3/4 t<m vehicles and larger* 
There are variations to the locking devloea* Some may have two rlngSi one used as a 
flange and one used aa the looking ring* In this case the locking ring may not be a apUt 
type aa shown« but a solid type ring which is forced Into the seat in the rim* 
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rig 1-25* Klat base rim 

and locking ring* 



Fig Tire CMStructlon* 

sectional view* 
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When a tube type Ure is Installed on a Hat base rlin» a ttre flap should be in8taUed» A flap 
Is nonnally made of semihard rubber formed Irt a circle* The flap protects the tube from 
the edges of ti.e t*re bead and the base of the rim* An example of this is shown In figure 
1"27 below* 




A* Locking ring b. Tire flap 

Fig 1*27* Tire flap installed on flat base Nnu 

(2) Drop center and safety. These types of rims are used on 1/4 and 1 /2 ton sl2e vehicles* Rims 
of this type are <me piece* The Important feature of these types of rims ts the *'well^* which 
is the deepest portion of the rim* The *'well'' (figa 1-28 and 1*29) permits mounting and 
demountUig of the tire* The safety ^e rlm» even though it too has a drop center* ts 
slightly different* Safety rtms have slight humps (tig UZ9) at the bead edges whldi hold 
the ttre in place when the tires go flat. 





DKOPCOmRTmRIM WTYtmaiM 



Fig 1-28, Drop center typs rim* Fig 1-29* Safety type rtm* 
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c» TooIb^ To demount or mount a ttre successfully requires the use of certain tooLs» Some 
tools are designed for one specific purpose and others are designed for dual purposes» Some of the 
toold talked about are made In different lengths brt the purpose reoialns the ean\e» 



(1) Vftlvo repair tooL This ts a four way tool (fig 1-30), Its functions are; (1) removal r^f 
the valve stem» used In the same manner aa the standard slotted valve cap (fig 1*31); 
(2) rcthreading of outside threads on the valve stem, using the die end (fig 1^32); (3) re- 
tbrcadlng of the Inside of the valve atem» using the tap end (fig 1*33); (4) mlUlng /smoothing 
out the ends of valve stems* using the valve stem end ndUer portion (fig 1*34)4 




Fig 1*30* Valve repair tod* 





Fig 1*31« Stand«drd slotted valve cap. 




Fig 1*32, Hethreading outside threads 
ot' damaged valve stem» 



Fig 1*33» Hcthreadlng Inside threads of valve 
0tem» 




Kig 1*34» Using the milling end to remove rough end on top of valve stem* 
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(2) Tire Iron (fig 1-35). Tire Irons are ueed to break the tire bead away from the rtm* They 
are aleo used to remove the locktog ring* Tire Irona are found In varying lengths but nor- 
mally will have a flat end* 

(3) Tire wedge (fig 1*38). ThU is used to break the bead away from the rtm* Normally 
tire wedges are used tn pairs* They are drivm In between the bead and rim, 

(4) Pishing tool (fig 1*36). This prevents the tube stem trom slipping back into the hole In 
the rim during ttro Inflation* Ihflatton can be accomplished )fflth the tool attached to the 
stem* 

(5) Other tools* An accurate ttre giiige, attCf wire brush* and a heavy hammer may also be 
required* 




Pig 1-35* Tire Irons* 




Fig 1-36. Tire wedge and tire valve fishing tool* 

^ Demounting and mounting procedures Wrop center rtm)^ A total of Ave basic steps must be 
performed to remove and replace a lire on a drop center type rim* These steps are In addition to 
the safety procedures that were mentioned earlier* 

Step #1. Break the bead away from the rim on both the top and bottom side* Normally the 
use of tire irons or wedges Is required* Point 1 of figure 1-37 A shows how the bead Is against 
the sides of the rim* When the bead is broken away trtm the rim» I* can be forced down Into the 
weU of the rim as at point 2 of figure 1-37A and figure 1-37B which wUl allow the bead to be 
lifted over the rim edge* 



1^8 

24 



Fig 1 *37. Poalttoning bead In well of rim* 



Step §2 (fig 1*38)* Mft b€€d over the edge of the rim* using e tire Iron Inserted tetween 



the beed and the rim* and apply pressure downwerd. With a portion of the t>eed over the rlm^ 
Insert a second tire Iron ebout 4 Inches eway from the first end repeet the procedure until the 
entire bead is over the rim. 

iNlote ; The weight of the knee on the opposite side from which you ere prying Is important. 
It will force the tire down Into the well* meklng It easier to lift the beed on the other 
side. 



Step /f3. Now thet the front bead Is over the rim. remove the tube. Using the iron» 
remove the Inside beed (fig 1-39). The tlire Is now free of the rim. 




F'ig 1*38. Lifting outside bead over rim. 




Vig 1-39. Removing inotde bead* 

Step #4» Replacing the tire on the rtm 1b baBically the seme procedure In reveree* 
You tnuet poattlon a portion of the Inside bead (fig 1*40) In the weU» The portion of the bead that 
l8 left it)U8t be pried over the rlnu It Is acceptable to use e rubber mallet for this purpose* Now 
you should Install the tube <this Is also an excellent time to attach the fishing tool)* 




Fig 1-40* Positioning Inside bead on rim* 



Step #5. Fry the outside beed Into the well (fig 1-41) and the tiro Is mounted* During 
both the removal and replacing proceesi you must take cere not to pinch the tube or the tire bead* 
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Fijf IHll* Placing outalde bead In well. 



e* Dymountliffg find mounjftng prcicedttres ftlat base rim). To refnove or replace a tir/^ on a 
flat baee rim requires four baefo steps* The safety proceduree prevlouely diaoiissed are not 
lndudad again* 

Step #1, The tire bead fnuet be broken away from the lock Aug* The use of w^ges In 
most cases Is required* With the bead free of the locking rim, removal of the locking ring can take 
place ae shown In figure 1-42* Removal must start at *he point where tha ring is split. At this 
point the lock has a notch made for prying it away from the rim. Pry the lock up by moving the 
Irons around the rim a few Inches at s time* Grabbing the lock ring by hand and trying to pull 
Is not advisable aa It could bend the locking device* 




Fig 1-42* Ramovtng lock ring* 

Step #2* Turn the tire over and break the bead away from the other elda* The valve 
etem must now be tucked Into^the hole In the rim* Because the tube and tire will coma off the rim 
as one unltj there Is danger the stem ^tU be sheared off or that the threads will be datnaged* The 
tiro Is now ready ^ be removed. The easleet way is to place a block of wood as shown In figure 1-43* 
The Hre le held upright with the locking ring side (ring Is now removed) facing the block, Drop the 
Hre carefully so that the rim wlU hit the block forcing the rim back and eUc>vlng the tire to drop 
to the ground* The tire flap and tube can then be removed from the tire* NormaUy the flap can be 
removed without any trouble* but occaelonally the tube may be stuck to the Inside of the tire and 
will require some pulling to free It from the tire* 
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Fig 1-43* Preparing to remove the tire from the rtm. 



Step To replace the tlre» Inaert the tube In the ttre; Inflate the tube juet enough 
to Hhfipe iL Now Install the flap» Place the Ure oti the rim (fig 1*43) and Insure the valve etem 
in pudhed through the elot In the rlm» 





A, Plnclrrff tlrr* on wheel* 



B* InBtalllng one*pleco eplit ring* 



Fig 1*44* Mounting ttre on flat base rim* 

Stei- irt the locking ring from one end and work around the ring* The section 

thnt (H j^tnrtpr) flrtit Ml be ea^y but you should place your foot on the portion that baB been started 
(n^ ] -44). This prevents It from jumping out of the rim seat* Ab more of the ring la forced on the 
f tin* the fnore dimcuit It will become to pry the remainder on« Thlt* situation can be eased some- 
wlmt ir yoit wfll pry a small section at a time* The lock ring must be properly seated and locked 
hfforc inliation* 



^ Ti re beods^ If tire beads are damaged to the extent shown In figure 1*4S» the tires sre of 



no further value* Ttre bends can be ruined by the operator who Is careless* 

hv the followtni^: 



Bead damage can be 
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# A In'ril |iH \\iuf\ vim* (Jifi |-'t:>A>. 

# Tlu; tin* rnuiihto^J on tlit; vvrou^ rim (tig 

# 'I'fio irit'or r<*t't of t(*olfi» 

# \h^ii\}f \\\c ^'Vtmi loolrt, likt? whUx^ n pick iimttock iiifltcad of a Hre wedge. 




Klg '-45. Tire bead damage. 

1 ^ llMIK HKrAlHS 

L'ljDV^H'''-.^,' it*MTis tfmt cauftc punctures remain in the tire and some make the puncture 

IjlU ci» rjot picked up by thr lircd. I'unctures arc easily handled if certain steps are folloiv«d (let 
u,; ^ntisiJijp iUtxi llic tiro lioa iiOQW removed from the vehicle;)* Kxamlne Ure for location of item 
tH:i\ I tlii^ puiK tiir**, If item is found, the location of the valve stum and the puncture should 

Im^ I'. ir l;<'tl ifit[ J - nj), yuiH tTinkf^rt it tjastcr to locate the hole In the tube. U the puncture cannot 

hh"AWi\y thr loention of the vnlve ntem should still be marked* When the hole Is found In the tubf>t 
t}w> tuljc c.;^n Ue Uid on top of the ttrc In the exact position from which It came apart* You can use 
thr hiA** in thi' fiiUr to locntc tlio ponttton of what caused the puncture* 




\"hf 1 -Ah^ M;»rkini? loeatloi! of valve rttejti and Puncture* 




A pln*ttote typo puncture enn bo round moro ooslly ir the tube la Inflated enough to nil It out* 
Submerge the tube In water; air bubbtos will Indicate he location or the puncture* In placo or 
Hubnierglngt a soaked rag or sponge can be used« or running water from a hose will givft the same 
rt^Bults* ir you were succesBftil In locating the puncture^ the entire Inside or the ttre should stUl 
btf Inspected* Perform a visual Infection Tor broken cords* Then ufilng a rag or something similar 
run It completely around the Inside of the tire* This will snag on jufit about anything that may be 
protr -ding through the tire* Your bare iiands should not be used as severe cutfi can result* Insure 
thnt the rubber duBt 1b removed from the Inside of the tire; it too can cause chafing* If Inspection 
or the tire reveals cord damage* consult with your supervisor* Cord damage could make the tire 
unaaTe* it wUl also finch the tube and cause it to ^/ear throujfh* 

b* Patching* Patching preparations are the same for all tire tubes* The size of the puncture 
nmHt be considered prior to patching* Some holes are too large for patching by the operator but 
nmy be repaired If forwarded to a higher echelon* Tubes should be prepared as described below* 

(1) Prevent enlargemenL Punctures In tubes^ especially synthetic ones* have a tendency to 
enlarge even after patching (A* fig 1-47)* To prevent thltij the enda of the puncture may 
have to be rounded or buttonholed* To round or butt(Ki*iole a puncture means to put a small 
hole at each side of the cut (B* fig 1-47)* Th^ae little holes take most of the existing pressure 
off of the puncture and prevent the expansion of the cut* 




A. Before rounding ends* B» After rounding e4ge (and buffing 

cross ways)* 

Fig 1-47* Preventing tube puncture from enlarging* 

(2) Buff area* The area must be buffed about 1/2 Inch beyond the edge of Uie puncture so 

that the patch will stick better* Buffing should be done across the cut as shown In figure 
1^47. Items suitable to use for this purpose are aandpaper^ a stiff wire bruah« a flle^ and 
similar Items* Do not make grooves In the rubber; just rough it up. 

(3) ApoIv patch. There are basically two methods for applying patches. 

^v^) Hnat curing method* The patch In this case Is applied by heat* It can be electric heat 
or tho patch Itself can be lighted to generate Its own heat* In both cases the patch 
must be clamped to the tube with a device made for this purpose (known as a vulcanlzer) 
while heat Is being applied (tig 1-48)* Although a heat type patch Is normally wrapped In a 
protective covering to keep the moisture out« It Is often apolled due to age* 
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Fig 1*4R, Electric*type vulcatilzer* 

(b) Chemical ouHrtg method. This method requires that a chemical cement be appUed to the 
patch to hold it to the tube» The patch itaelf reacta to the chemical which make it stick 
to th<' tube» This method Is sometimea referred to as cold patching» Both methods 
require that the portion of the patch which ia next to the tube have the protective covering 
removed before applying it to the tube* This portion muat be exceptionally clean If the 
patch la to aticlu 

(c) Valve ft^emat The valve stem must be protected* This ia accomplished by: 

• insuring the tube la properly Inatalled^ and that the valve doea ncvt chale (rab)» 

• Inauring each valve atem ia protected with a cap* This prevents damage to the 
threads* keepa dirt out^ and ia actually a seal to prevent air from escaping* 

If a valve Is found to be defective, it doean^ mean it cannot be repaired (fig 1*49), 
You do not have the capabilities but higher echelon doea* Consult with your superior 
before a determination la made. 




A'RfmBrH*ir>VtRFO TYPE- 
^rrTrONAIJ7ED VIPW 

Fig 1-49, Replaceable atema* 
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^* Vft ivr c ovii^ Thi^ valvif corr in locaU^d in the wUifii of the tube (fig 1-60). It allowd sir to 
be put into* and prcvcntB air from escaping ivmu the tire. 'l*ho core is non-reparable and must be 
replaced if found defective* A defective coro wili normally cau&e a slovv leak« and a simple check 
can be performed to discover a defective corc^ Ketnovr the valve cap and apply a dab of spit to the 
top of the valve stem. If bubbles appear* the core is leakinf;: try tightening it. If bubbles still 
appear, it should be replaced. A valve core not protected with a valve cap could develop a 
leak because dirt could push the core down^ 




Pig 1-50.. Valve core aad cap. 

1-10. STORAGE OF TIRES 

Tires in storai^e must be protecttnJ front deterioration. Ttio causes of tire deterioration are 
the same as those that deteriorate eanvnfi in siovu^i'. Tire and canvas deterioration result from 
the presence of a combination of Ught^ heat« oil, water^ dirt» and ozone. Ozone is a gaseous form 
of oxygen caused by the silent dificharffc of electricity into ordinary onygefu Ozone causes cracklnff 
or checking which is sometimes called weathering. To protect tires in iftorage from cracking* 
they should be covered* This will help protect them from dirt and tight* An interesting note Is 
that military tires are specifically made of certain oils nnd waxes which protect the tire from 
ozone* but these chemicals are efficient only when the tire Is being exercised (used on vehicle 
wtilch causes flexing of the rubber). 
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Keep your lead-acid | 
batteries working 



Fig Happiness le a battery that works. 



Section m. BATTERIES 

I'll. INTRODUCTION 

The batteries discussed here aro the Icad-acid storage type. Atl military vehicles and most 
civilian vehicles use this type. Thoy may vary In physical size as well as output of electrical energy. 

1-12. UKSfUIPTION 

The battery in figure 1'52 is the lead-acid type which Is normally used for vehicles. It 
stores up energy in chomlcal form through a chemical reaction between liquid electrolyte and 
metal plates so that It cnn be roK uHed as electricity. The batteries vary in electrical capacity 
but the most common aro either 6 or U trolts. A typical battery Is constructed as shown In figure 
1-5'J, A battery Is niado up of Huvural cr^lls which nrn like separate compartments which produce 
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electrical energy from chemical energy* The cells rre connected to one another and together 
make up one battery* A vent plug covers the opening to each cell and It Is through this opening 
that the cell Is checked* more waier Is added, etc. An operator should mostly be concerned with 
the terminal posts (to ivhtoh the cable dampe are oonneoted)» vent plugs (caps)» and the casing* 
The manner In which he performs the basic maintenance on these Items affecta the entire 
structure and life of the twttery* In order for the battery to function properly* the liquid must be 
kept at the pro|>er levels termlnala must be kept clean* and all connections must be kept tight. 




Pig 1-S2* Typical battery construction. 

1-13* FUNCTIONS 

The battery has Tour basic Functions; 

• Supplies energy for engine starts 

• Supplies energy for short term overload demands in excess of generator output (as when 
using cables to start another vehicle) 

• Supplies limited amount of emergency power when generator Is not working 

• Acts es a voltage stablliMr in the electrical system (^hen the generator produces more 
energy than require^ the surplus (under certain conditions) goes to the battery* When the 
generator Is not producing the necessary energy* the battery can supply the energy required 
in the electric d system)* 

1-14* POTENTIAL HAZARDS 

Due to Us physical and chemical characteristics a battery presents several possible hazards 
which can cause serious injuries: 

• Weig ht The weight alone will crush a toe or ringer* 

• C hemical . The liquid inside* being a Torm or acid* will cause severe bixns to the skin 
and deteriorate clothing* metal^ and paint* 

• Electrical. Severe burns can result Trom the electrical energy stored in the battery* 
For this reason Jewelry^ such es rings and watches* should not be worn v^hen working 
around batteries* 
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# KxpIohI vo^ ThlH typu of battery givos off two typea of gaa^ hydrogen and oxygan* Whan 
theaa gaaas coltact in high concentration^ a spark ie all that is needed to cauee an 
exploeion* This condition is more severe in a [dace where batteriee are charg6d» 

1*15. SAPBTY 

a* KquipmenL Several itoma are available to provide protection against injury from batteries* 
Mated below lii the equipment and its us^go* 

Bu b ber a prq fi,(fig 1*53)* The apron should be worn at all times when working with 
battery acid (liquid). It is recommended that It be worn when cleaning or carrying batteries* 
The apron ehould be cleaned periodically with r golutlon of baking soda and water to remove 
acid* To avoid both aides being expoeed to ' .id, one elde ehould be atencUed battery eide 
or clothing eide» 




Fig 1-53* Rubber apron* 

(2) Rubber glovee. Rubber glovee ehould be worn at all times when mixing acid or filling 
batteries (fig 1-54)* 




Fig 1-54* Rubber glovee* 

(3) Goggles and face eh^^d (fig t-55)» Gogglee are Ideal protection for the eyee when cleaning 
batteries* When mixing battery acld» a face ehleld offere better protection for the entire 

faco* 




Fiff \ -55* Bye protection— goggle? s and face ^hl «td. 

(4) RfittPty filler* The gravity flow fUler (fig t-56A) is ideal for refilling batteriee because 

the amount of floiv is eaHily controlled and the container will not cauee a epark* The eyringe 
(fie t-56B) Is ueed with the gravity flow container and can be ueed for either filling or 
removing small amounte of liquid* 
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A» Gravity Aow filler* 



B, Syringe filler 



Fig 1*56» Battery fUlere* 

(5) Carrying atrap < IUt 1-57)* The carrying strap will fit all batteries* It enables you to 
keep the battery away ffom your clothes* Some batteries are equipped with handles (fig 
1*58A) and others are not <ng 1*S6Q)» The strap Is very udeftil when a battery must be 
removed from a battery compartment since batteries are normally installed very 
dose together* For this reason batteries* as w^ as tools* should not be carried on ti*e 
seats of vehicles (fig 1*S9)* Add will cause extreme deterioration* 




Fig l-57» Battery carrying strap* 



1*30 

36 



V 



Pig 1-68, Batteries with and without carrying handles. 




Fig 1-69. Safe^ precautions. 

ciarnps. Mgure 1-60A demonstrates the use of the puller, and figure 1-60B the lifter. 
S'tte.^llamp" '^'^ **** damaie to the 
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A, , FttUer* 



Pig 1-60* Battary damp tods* 



(7) Bfttterv Pliers (fig 1-61)> These pUars are deeljned to be used on battery connections* 
They have an angled nosa ift^hich allows for noore awing rooin» The Jaws have deep teeth to 
grip so that the pliers do not turn on the nut* These pliers are very efftclent for renooving 
nuts that are rounded over or otherwiss deformed» 



b» Safety measures^ There are certain noeaaurea that you should consids;* when working with 
batteries snd when mixing solution to fill batteriei»» Sonoe are for consideration for work that Is 
perfornoed In a battery room) (shop) snvironnDent and others are for the work performed In an 
operator's environnoent* 

(1) Water* PanoUiarlxe yourself with the nearest area for running water for flushing the eyes 
or skin, A battery shop should be equipped with a shower thst is easily turned on by 
atandlng on a plate or a platform) ae ot>po«ed to one turned on by the uee of faucets» 

(2) Ventilation* This is mostly s problem) for areas used for charging or mitxlng battery 
doluttcn» These areas miust be well ventilated by the use of exhaust fans or sufficient windows» 
Fumies must not be allowed to build up as they are poisonous and com)bu8ttble» 

(3) F^re , Fire extinguishers miust be of the correct type with a capability for use on electri* 



(4) Markings* Any ccntsinsrs that are used for mixing electrolyte aolution should be plainly 
miarked and shop areas should be miarked also to warn unfamiUlar persons that It is a 
danger area» 

(5) Battery room> The battery room should bs used strictly for working on hattorlos* Admin* 
istratlve work should not be done there» Tools and paint should not be stored there. In 
shrrt^ the less tlmie spent in the battery rooni» the safer you will bo* 




rig I'CU Battery pUers* 



cal ftres» 
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The task of installing or removing batteries is performed by an operator* ThlB is one of the 
move important first echelon maintenance Jobs that he must perform* So that you may avoid mtatakea 
th^Lt uvi* common and bcncnt from others' experience* let's diacuss ways to avoid these mistakes* 
There are four items that normally cause problems when installing or removing batteries: 

• (;ablefl,^ CablcH niutit be inspected for cracKa in the insulation* especially where the cables 
pass through holes in the frame of the vehicle* Cable ends should be checked for tightness 
(fig 1*82)* Cable ends are soldered on« but corrosion can work into the end* oauslng It to come 
loose or make a poor connection* Cable ends must be spotless if good contaot is U> be made* 
Cnblo ends that are loose or broken should be reported so that repair or replacement can be 
provided* Keep in mind that one cable will be for the positive connection to the battery 
while thir other is for the negative connection* The two cables may look physically similar^ 
but their purpose Is quite different and they must not be Interchanged* 




Fig t-62* Cable end* 

• pattery clamPs* There are two types of battery clampa and they both perform the same Job* 
They make the connection between the battery post(s) anu t>att€ry cable(s)* Here's the 
difference; the positive clamp (fig 1-^63) has a bigger hole than the negative damp (fig 1-^64)* 
The rcaaon for this is to help avoid installing the wrong cable(s) on the wrong battery post<s)* 




lag 1-63* Ftosltive battery clamp* 
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Fig l-64» Negative batte.^ clamp. 



The poslttve POBt Is larg er In diameter than the t^egatlve poet Most dampe also have a 
symbol to help dlstlngutsh the difference* Pdr the positive clamp a mark auch ae this (^) or 
the letter P Is used (fig 1*63) and for the negative a mark like thla or the letter (N) le uaed. 
Clamps should NOT be Interchanged* It la physically possible to do so but here's what may 
o *cur» The clamps* being of different alzes* will not fit properly* caualng a poor connectiOD* 
More Important If a positive damp were Interchanged with a ag^tive damp, we have set 
the stage for possible Injury and/or damage to the vehlcle*e electrical system* An operator 
will use the markings on the dampe ^ or * to assist It) correctly Inatalllng the cables* We 
have defeated that purpose by using the wrong damp* Regardless of what type marking Is on 
the clamp It does not change the purpose of the cable* So we have a negative cable with a 
positive clamP which to be correctly Installed must be attached to the negative post on the 
battery* Will the operator connect It this way? Since he has at all other times connected the 
clamp marked ^ to the positive post* why would he now do It differently? If the wrong connecti<m 
is made* the battery may spark* injury may reaull; and possible damage may be done to the 
generator* regulator* and wiring* Clamps can also be Installed upside dowm '^Is la possible 
because clamps are designed with a tapered hole <A* fig 1*6&)* The widest portion faces down 
towards the battery* When InstalllBg the clamp In this manner* you will match the taper on the 
battery posts* If Installed upside down as In B of figure 1*6% the tapers do not matchj the widest 
point of the clamp will be up which means It has to match the narrowest point of tt^ post* It 
cannot* so there will be a portt<m of the clamp that does not touch the battery p^st (G* tig 1*6&)« 
resulting in a poor connection* Clamps are also subject to becoming broken^ cracked* or otherwise 
deformed and the bolts which hold them are subjact to corrosion* Clamps should never be InsteUed 
by using a hammer to beat them on. This method will result In cracking the battery In the area 
where the ^'>ttom of the post Is fluah with the battery* 






Tapers correctly matched* 



Clamp upside down* tapers do not match* 



NO CONTACT 




C* Clamp upside down will not 
make contact at top of post* 



Pig 1-65* Battery clamp and post tapers* 
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• Battery poeWs ). To avoid a reverae hookup, the battery p06t(8) a;^ different. The positive 
poet Is larger In diameter than the negative poat (fig 1-66)* Both posts are normally Identified 
In the same manner as the battery clamps, which Is a symbol designating or If these 
symbols are not ueed, the letter '*N" (negative) or "F^' (poeltlve) may be used Instead, In some 
cases the post may net be marked but the battery case Itself will have a designation as to which 
post It la* Battery poets can become loose If the correct procedures are not followed when you 
are putting on or taking off the battery clamps* 




Ftg 1*66, Battery put deslgnatioii and difference In diameter* 



h Hblddown brackets* These brachets are necessary for proper positioning of the battery* HolcK 
downa insure that the battery ramatna stationery* Even though b«*tterles are Installed In a boic 
or compartment there ta atlll room for them to shtft« Clamps cannot be expected to prevent 
movement as they are electrical connections and are not designed to keep the battery stationary* 
The holddown bracket ta subject to corrosion* aapactally at the bottom of the battery box or 
compartment, 

a, TComoval procedures* The following procedures should be foil owed In removing batteries. 
Remember that a cmtinuoua Inspection must take place when removing batteries to prevent reinstalling 
defective parts* 

• ALWAYS remove the negative clamp before you remove the positive damp* Protect the ground 
cable from accidental contact with the battery post* Dils procedure wtU p^evcmt tools from cauatng 
a direct short which can produce an arc* An arc can heat tools causing severe bums* It can also 
affect the vehicle'r cl arglng system* To do this* loosen the bolt and twist the clamp free by 
hand In either a nlockwiae or countwol'^kwtae motion* If a damp Is stubborn* use a battery 
du'np puller. 



• Never try to pry the Clamp off in the manner shown In figure 1*67* 




Fig 1*67* Improper removal of battery damp* 

• Remove the positive clamp using the same proced - . %a above* 

• Remove the cable connecting the two batteries t -^^thv;-, 

• Remove the holddown bracket by loosening the be ts, ')nce all cables have been removed. 
It wUl be free* 

• Lift the battery clear of the battery compartment* The easiest method Is to use a carrying 
strap* 

b, Inetallatlpn oroiiedurefe* Place the battery In the compartment in such a manner that the 
negative post will be near the negative cable and the positive post will be near the positive cable 
(fig 1*68)* Qpce again, a carrying strap la recommended to make the battery much easier to handle* 
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Pig 1-68* Positioning battery bo that cables and battery posts correspond to each other* 

Heplaco holddown bracket. Insuring bracket bolts are engaged In the bottom of tl:e compartment. 
Tighten the bracket securely* but not so tight that the bracket Is forced Into the battery case* 
Connect the positive cable clamp first. It may be necessary to spread the clamps, which Is easily 
done with a damp spreading tool <flg l-6d)* Clamps should be Installed so that the top of the 
battery post Is flush with top of the clamp (1-70)* Do not use a hammer or similar toni to beat 
the clamps down and avoid overttghteiUng tftg 1*71)* 



TOf OFTOOLIS 
ANDSMIEAOER 




OSEOTOCU«(BAnm 
FOST 



Fig 1-69* Battery damp spreading tool* 
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UATTERY ClAMP 




Klg 1*70* Battery clamp flush with top of post* 




Klg i*7i» Resulta of overtightening battery damp» 

Connd the clamps that oonnect the two batteries together* Connect the negative clamp« Thla Is 
always the last cable to be connected* 

Double check your workf 

# tloiddown secured? 

• C^hUi ends tight on clamps (fig 1»12) 

• Clamps tight on battery post? <fig 1-72) 

* Clamps positioned so that all vent caps can be removed? 




Fig 1-72* Double check your work* 

1-17* IIYOHOMETERS 

a* (tCiteroU Hydrometers are used to measure the specific gravity of liquids* All liquids have 
a specific gravity* Water has a specific ^avity of 1*000* Sulfuric acid has a specific gravity 
of UB3&* A combination of water and sulfuric acid makes up the liquid which is needed in the 
battery* This liquid battery mixture ts called electrolyte and should have a specific gravity of about 
1* 260 (under standard conditions) to do its intended Job in the battery* 

NoU^; if the battery is to be used in a tropical climate* the standard specific gravity of 1* 280 
in redtiCGd* When the standard specific gravity is reduced because of climate* it is 
called n tropical mixture and normally will have a specific gravity reading between 
1« 200 and U 225* The electrolyte with this specific gravity used in a tropical climate 
will function better than a standard mixture* The main reason for the lower specific 
grtivity is to prevent damage to the battery due to overreacting of the electrolyte which 
would bo caused by a standard mixture (1* 280) used in tropical climates* 
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Incorrect rnlxttiK» phyBtc&l chonges* and chemical reactions in the battery could retae or lower 
the spectflc grevlty from the Jeatred level* In certetn cases we will need to adjust the specific 
gravity to adjust for different climatic situations; 

b» T y pefl i There are three typeo of hydrometers that you will probably be working with. Figure 
1*73 shows a battery syringe hydrometer used to check the specific gravl^ of liquids In batteries* 
The hydrometer in figure 1-^74 shows en antlfl^eeze syringe hydrometer used to check the specific 
grovlty of liquids In a radiator* We wiU discuss ihls one in greeter deteil when we talk about cooling 
systems* The third hydrometer shown In figure 1*7& is a newer* dual"purpose model which is 
expected to take the place of other types of syringe hydrometers* It Is known as an Antifreeze and 
electrolyte tester* 

HYDROMETER, syringe, 
lead acid stor btry« w/2 
identical floats* minus 
65^F to plus les^F temp 
Range 

Fig 1"734 Battery hydrometer* Fig 1*74* Antifreeze hydrometer* 





Fig 1-75* Antifrseze and electrolyte tester* 

c. Headings* There are ttmea when a specific gravity reading could leed ua to believe that 
wt! have a defective bftttery» which may not In fact be the case* A reading ahould not be attempted 
ir water has just boen added to the battery* beceuse the water muat heve time to mix* Otherwise 
the reading will not be correct* A reading should not be ettempted If heavy discharge (use) of the 
battery has just teken place* as In h^eyy cranking (turning the engine over)* The reading will 
probably show a higher state of charge than is actually present. While the electrolyte et the bottom 
of the battery which Is around the plates Is week« the electrolyte on the top will be strong* so the 
reading wtU reflect a higher charge* You should allow time tor It to mix back for e true reading* 
As a guideline* a specific gravity reading of any cell that falls In the range between 1* 22& and 
1* 2dO is an indication that the battery requires charging* 

(1) Battery syringe h^rometer (fig 1-73)* Following is the procedure for obtaining a reeding 
with the battery syringe tQ^rometer* 

e Homove the vent plug covering one cell* 

• PlQtfje the nose end of the hydrometer Into one of the battery cells* 
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• Holding the hydromctr;r vurtieol^ srguetrzo the hidli end gently and then release iU 

This is intended to draw enough liquid Into the tube fio that the float is free of the bottom 
but not so much that the top or the float goes Into the bulb 



• At eye level, road the numbei* o\^ tlu* lloat where It meets the level of the liquid» 

• Kopeat this procoduto until eaeh e(*ll lias hern eheeked» l*^r exaniple» the insert shown 
ill ngure 1-76 flhowti that tlio eleetralyte level registers on the float at the number 1, 260* 
This means that the ceil has a speelfie gravity reading of 1»260 without tomperature 
correctiom 



SHg t-76* A epeciflc gravity being taken of one er'il. The reading indicates a specific gravity 
of 1»260 without tempereiture correction* 

• Correct all readtrgs» The temperature used aa 9 standard for calibrating batteries 
is 80^F» This means that the specific gravity reading of a battery whose electrolyte 
ie at BO^F ia used to compare with the readings of other batteries* This does not 
mean that all specific gravity readings niust^be taken at 80^F» Readings taken at 
other temperatures are corrected^ using 80 F as a standard* The battery syringe 
hydrometer has a thermometer built in to give you a temperature reading as well as 
a speciflc gravity reading* (The antifreeze and electrolyte tester automatically adjusts 
for tc;mperature and requires no correetion)» These corrections are made because 
electrolyte expands in hot weather and contraets in cold weather» This expansion 
and '^ontraetion will affect the density of the electrolyte and thus the specific gravity 
reading of the battery» The further the electrolyte temperature is from 80^ F» the 
greater will your chencea be of getting an Improper reading* To insure that we get a 
proper readings we adjust the Bpeeific gravity r«)adlng that we get» We said earlier 
that the specifie gravity for a standard electrolyte is around 1» 280 if taken under standard 
eonditionSf vhieh means that the electrolyte temperature la 80^F» N^w^ what If that 
reading had been taken instead with the eleetrolyte temperature at 90 F? We should 
expect it to be slightly different* How iiujeh different? A correction mle has been made 
up to help determine the amount ofdlfferenee* 





Correction rule 

For ewry 10** that the electrolyte temperature la above 80*^F, ADD ,004 to the 
specific gravity reading* 

For every 10<* that the electrolyte temperature la below 80**F, SUBTRACT .004 
from the specific gravity reading* So if we find that a specific gravity reading of 
U 280 la taken and the electrolyte temperature Is 90^F, we would have to add 
, 004 to the readjpg to end up with 1» 284 (U 280 plus » 004)1 If that same reading had 
been taken at 70 F, we would have needed to subtract » 004 end up with 1» 276 U» 280 
minus » 004)* Since the correction rule deals with the decimal » 004» which Is re^^i 
as *«four thousandths* " It is often abbreviated by referring to *004 as "4 points*'* 
Thus the correction rule can be restated ast for every 10^ above (or below) Bifi F 
you should add (or subtract) 4 points to the specific gravity reading* A hydrometer 
correction chart Is shown In figure 1*77* 

Example: A specific gravity reading of 1*296 was taken at UO^F* What Is the 
corrected specific gravity reading? 

Answer: You should have seen that you were 30^ above 80^F so that you must 
ADD 4 points x 3 or 12 points to 1*296 to get 1*308* (1*296 plus *012 equals 
1.308). 



MOKMAt 




Fig 1-77* Hydrometer correction chirt* 
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(2) Antlfrecac atxl t'bictrotvtc ^ pg^ qi; ( ftif 1-78), 

(a) Remove vent oap, 

(b) Inai'rt dipstick used for battery testing (fig 1-78) into one cell of the battery (fig l-79)» 




MJMF Foil ANHmCZE 



I'^tg l'>78» Antifreete and electrolyte if 8ter» Pig 1^79* Using dipstick to draw 

sample of electrolyte* 

(c) l^ace a few drops on the measuring window (fig N80)» 



covrn aosED 




Kig 1-80, Close cover and place electrolyte Klg 1-8 1» Sighting through the eyepiece* 

on the measuring window* 

(A) Sighting through the eyepiece ffig 1-81)| you wUl see the scale (Clg 1 -82)* Take the 
reading f?om the point where the light and dark area meet* NO TEMPERATURH! 
C0RREC:TI0N is necessary* Remember the left oluw of the scale la used for batteries 
and that the four short lines between the numbers are ten thousandths* Forexample^ 
figure 1-82 shows that the light and dprk area meet on the third Une up from 1» 250* Bach 
line being *010« the reading would be 1»250 + *030 <*010 x * 030) or 1»280» 
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Fig 1-82, Reading for Mly charged battery, 

(e) The anttfreese and electrolyte tester Is the easiest to use but It too can indicate an 
improper reading ir you are not careful* To avoid thls« here are a few tips: 

After each cell Is tested^ the measuring window must be cleaned and dried ((Ig 1*83)« 

ir the scale does not h^ve a olear sharp line where the light and dark area meet, It 
Indicates the measuring window was not clean* The cleaning process must be repeated* 

CAUTION: THE EYEPIECE CAN BECOME CONTAMINATED WITH ACID* IT MOST 
BE KEPT ABSOLUTELY CLEAN* 




Fig 1*83* Open window and clean measuring window* 
l*lfl* ACTIVATION PROCEDURE 

a* General* It becomes necessary at times to replace batteries* Some may be recharged* 
Others are replaced because they are defective in some way* If your organisation does not have 
a standby battery which Is fully charged and ready for Inst^atton* you may be required to activate 
a battery* All the steps in the activation procedure will be dlecusssd^ but all steps may not be 
required^ depending on the specific situation* Dstermlne the type of battery* You cannot distinguish 
It by the appearance only but It should have some tSHf^ of written Instructions on It* One type of 
battery Is called the dry type and only needs water to activate* The chemical In dry form has been 
added to the plate* There Is also a wet->type battery which must have electrolyte to activate It* It 
comes with the battery: It will be plainly labeled electrolyte* 

CAUTION: NEVER USE PURE SULFURIC ACID FOR FILLING ANY BATTERY, 
IT MUST BE MIXED PROPERLY WITH WATER AT WHICH TIME 
IT BECOMES ELECTROLYTE, 
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Mixing rtuirui-U r m:M , N<rv<*r att4 ia|>t this task if propter SAi*i; i V i:(^l!|['\n:M" IS NOT 
AV Alt. ABLE. 



(1) Quantity. Estimate the amount of electrolyte that you will roquli i% iJctcmiilao 

what specific gravity Is desired for this electrolyte* Table 1-3 has booti Included for tfiis 
purpose. Further testing will be necessary to obtain the exact mixture deslrod. To usr 
the table to estimate the *ip<^clflc gravity* you must use th<* aamc number of proportioDK as 
shown In the table. Kor example. If you were mixing sulfuric acid nnd wntor to have a 
specific gravity of U i!J>0, you must have eight pnrtfi of vvnti r and tlin pai-is of acid. 
The amount of mixture Is determined by the slste of tfic mtinnurfng contuiacr. l*'or exatupl^^ 
If you deslrtfd a mixture of 1. 290 and used a pint meoHuring container, you would have 1 J 
plnta or 5. 5 quarta* If yoa used a gallon measuring container, you ^oqM have 11 gallons 
of solution. 

Table 1-3. Proportions of Sulfuric Acid anH Water 



Specific Using U835 specinc gravity acid 

gravity 



Desired 


Parts /Water 


Farts /Acid 


1. 400 


3 


2 


1.34S 


2 


1 


1. 300 


5 


2 


U290 


8 


3 


1.275 


11 


4 


i. 250 


13 


4 


1. 22S 


11 


3 


1. 200 


13 


3 



(2) Mljdng container * The container must be resistant to extremely high heat and acid. Class, 
earthenware* or lead type containers are ideal for this* The container should be of 
sumclent s'se so that at least one battery can be flUed* If would take approxlmatety 
1*1/2 gaUons to fill a 2 HN battery* 

(3) fcllxlng. Mil an acceptable container with the appropriate ooifumt of water. Table 1-3 can 
be used for an estimate. Then add the acid. NEVER POUR WATKH INTO AcrlD. Acid is 
always poured Into water to prevent splattering which will cause severe burns. As the 
acid Is mixed* It should be stirred gently but thoroughly ^ith a noninetalllc rod and poured 
slowly. Do not rush the job* This Is no time to hurry even though mixing Urge quantities 
may take hours for dllutlcm. A specific gravity reading taken frecfucntly will determine 
when the dilution period Is complete* 

(4) ^H pgr When the dilution period Is finished, you art' ready to fill the battery. The battery 
syringe or the gravity flow container works well* Put enough liquid In to make sure each cell 
1ft fUleH and that there Is sufficient liquid to cover the platt*ti. When filling, the tenipt,raturc of 
ot the battery and electrolyte must be between 60° and 100°. i*hi» cnii he determined If 
batteries or electrolyte have been stored at room temperature for any length of time. 

tinder these conditions batteries can be considered In the temperature range for fHUn*;. 
Kor best results after the battery is filled* it should be fully charged, following the 
procedure contained In paragrat h 1-20* If charging is Impractical because of time or 
equipments the battery could be used as long as one of the conditions below does NOT 
exlstr 
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• If any ceU« with a corrected reading* ia below U2&0» 

• Specific gravis differences between the cells exceed » 040* 

o 

• Temperatures are below 0 
1*19* CLBANING 

a» Inspect. Check for cracks In the battery casing* Check closely around the positive and 
negative posts tor cracks caused by the Improper instaltatton of battery clamps* Batteries found 
with cracks should not be charged and you should report this Immediately to your supervisor* 

b» Clean, prior to charging^ tighten all caps and clean the battery as shown in figure 1-84* 




Fig 1*84* Cleaning battery* 



If there a» e cracks In the battel^ or the caps are not on tight, some of the soda may get into the 
battery and damage it. This cleaning process should remove any electrolyte which may have buUt 
up on the battery posts* If not removed^ the electrolyte will build up to auch a degree that It will 
actually carry some current between the posts and cause what is called external discharge to take 
place* Check the battery caps carefully (fig 1*85), clean them as required, and tighten them back 

UP, 




VAiVI OflN 



Fig 1*85* Functioning and cleaning of the battery cap* 

Note; Check the top of vent cap to ensure vent holes are not plugged* so the Vent cap valve 
can operate properly* 

c. Check level* Insure ttmt the battery haa the correct amount and ^pe of electrolyte tn It 
(fig 1-86), 
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Fig 1*66* Keep battery at proper level. 



1*20. CHARGING 

a. General. Batteries may become nrndown tw om or more reasons* The extended use of 
the vehicle's lights^ an Improper mixture of electrolyte* or a faulty electrical system can all cause 
a battery to be st less than a '*Atll charge* A good battery may be brought back to a '*fuU charge** 
using what is known as a battel*y charger* There are many slxe^ and types of battery chargers* 
Some can charge a battery faater than others and some have an automatic shut off* While they all 
basically do the same things they can each be expected to have aeparate operating instructions* Be 
sure to follow the specific instructions which come with the charger* 

b* Place on charife. O ;ie positive end of the charging catde goes to the positive battery poet 
while the negative end goes to the negative battery post* There sre three basic rates used to charge 
batteries^ high rats (fast charge), moderate rate <slow charge)^ and a trickle charge* Each 
rate has its good and bad points* 

(1) High rate. A battery which needs a charge but Is otherwise In sound conditio can be 
brought back to three*fourths of a fUll charge In less ttian an hour* Considerable heat 
will be generated with this method so the length of the charging period and the temperature 
of the electrolyte should be closely watched* The Instructloas on the charger will tell you 
how long to charge the battery and what voltage should be used* It will normally be around 
15 volts and Just slightly higher If the outside air temperature is under 50^P, The 
temperature of the electrolyte should be kept below 120^F or it may ruin the battery* While 
this method provides the qiUckest charge^ It also Is the most wearhig on the battery* 

(2) Mrtjjierate y'Ate. This is normally considered to be the best all around method. It may take 
more time but it Is less wearing on the battery. You would normally start a moderate 
rate charging on a battery et a voltage equal to 10% of the battery's rated smpere*hour 
capacity and gradually complete the charging at shout 5% of the battery*8 rated ampere* 
hour capacity* The two moat common 12 volt batteries which you will be dealing with are 
designated 2HN and 6TN end have rated ampere*hour capacities of 43 and 100 respectively* 
Using the 10% and S% rule discussed sbove^ we would start the 2HN battery out on a 4* 5 
volt charge and gradually end up with 2* 25 volt charge* What would the start and finish 
charge voltages be for the 6TN battery?* « « 1 hope you came up with a stsrtlng voltage of 
10 and end with 5* 

(3) Trickle charge^ This Is s very alow type of charge which uses low voltage over a long period 
of time. It le used to charge bstterles slowly and It is not uncommon to find several 
batteries kept in storage to be on a trickle charge so thai they are kept ready to use* 

While the charging process Is slow using a trickle charge^ checks should t>e made 
on the specific grsvlty of the battery ao that It is not overcharged* You should csre* 
fully wstdi the battery during the first few minutes of charging* If the electrolyte 
begins to bubble excessively (called gassing)* you should reduce the charging rate and 
check It again after a few minutes* Gassing may cause some water to evaporate from the 
battery* so add water If necessary to keep the electrolyte above the plates* Also check the 
specific gravity occasionally during charging and ss the battery nears full chsrge* check It 
at least every hoar* A battery which is constantly kept discharged or undercharged or one in 
which the LEVEL of the electrolyte Is ALLOWED TO REMAIN BELOW THE LEVEL OF THE 
PLATES msy become sulfated (fig 1^87)* A sulfated battery has a white crystalline forma- 
tion on the [dates which prevents them from working properly* A sulfated battery may be 
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brought back Into HttrvlcGoblo condition by following the procedures stated in the current 
technical manual on lead^acld stort^c batteries* 




Kig 1*87* Sulfated elements* 
Section IV* COOLING SYSTEMS 



1-21* GENERAL 



All lnternal*combu8tioTi engiticn f^re designed with some type of cooling system* The 
tremendous amounts of heat that are generated by the combustion going on In the engine would 
rapidly damage the engine's working parts If the heat were not somehow carried away* A cooling 
system removes this excessive heat from the engine* While the lubricants t^nd exhaust in an engine 
carry away some heat from the engine^ a Is a small amount compared to the amount which Is 
carried away by the couling system itself* There are two baflic types of cooling syatemsi liquid* 
cooled and atr*cooled* 

1-22* TYPES OF COOLING SYSTKMS 

a« Llquld*cooled system * A llquld^cooled system uses a liquid to absorb heat from the engine* 
After passing through the engine, the liquid passes through the radiator where tt Is cooled off and 
sent bac*: to the engine to pick up more heat* A Uquid^cooled system vfiU normally consist of a 
radiator* water pump and fan* t'lermostat* radiator cap, and various hoses and clamps* 

b. Air-cooled system* An a^r cooled system rolles upon the air circulating around the engine 
to cool It. To do this efficiently* a^r-cooled engines are designed so that they allow a maxlmiun 
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amount or air to come In touch with the engine* The cylinder fins shown In figure l-aaA allow air 
to circulate around the etiglne and remove Seat* The effect of air channeled around the engine of a 
moving vehicle may by itself remove enough heat to keep the engine at the proper temperature* 
A fan may also be used as shown In figure 1-66B to blow air onto the engine* Figure 1-89 shows 
the process of hot air being carried away from the cylinder* 




FHg 1*88* Cylinder fins to carry away heat* 
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AIR-COOLED ENGINES 




..AWAY FROW ev THE FAN. 
THE CYLINDER 



Fig l->8£^* How cylinder fins carry away heat* 

1-23* KIJNCTION OF COMPONENTS IN THE tlQWD-OOOtED SYSTEM 

a* Radiator, A rear view of a typical radiator l8 shown In figure 1*90* Coolant la placed 
Into the Bystem through the filler neck* The coolant goes Into the top tank where It slowly filters 
through the radiator core ( a serlea of thin tubes)* where It is cooled by air passing through* to 
the bottom tank* The coolant Is forced from the bottom tank and through the engine* It Is then 
returned through the Inlet (top tank)* This cycle Is repeated over and over* 




lOnOMTMSNC 

Pig 1-90* Components of the radiator* 

b* Water Pump and fan (fig 1-91)# The water pump pumps the coolant through the cooling system* 
The fan is situated behind the radiator and pulls air through the radiator core* The radiator core 
channels the coolant Into narrow channels where It Is exposed to air moving paBt It (palled by the fan}» 
thus cooling It off* The fan also provlden some direct cooling to the outer part of the engine Itself* 
The fan is partially enclosed by a covering* called a shroud* which directs the flow of air from the 
fan to provlrle the most effective cooling (fig l-92># The water pump* fan* and generator /alternator 
,ire normally driven by drive belts which transmit power from the engine to drive these components* 
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Direction of circulation pre- 
viewed by tlie water puri*p* 



Fi,; l^B2* Shroud and fam 



c* Thermoatot* The tliermodtat controls tlie amount ot heat that Id removed from the engine 
by controlling the ctrcotatlon <^ coolant between the engine and the radiator* When an engine {a 
cold* the thermostat prevents the coolant from gcdng Into the radiator fftg 1*93). By dcdng this, 
the ^ermostat allows the engine to heat up more quickly* When the engine warms up^ the 
thermostat opens and permits water to flow to the radiator to be cooled ott and then return to 
cool the engine ^ig i The thermostat thfjs helps control the temperature of the engine which 
Is ^ital* If an engine operates '^colder or h^ter** than it Is liit«n«.^d to^ It ts hard on tha engine 
and poor gas mileage can result. 




l-J}:^ Therniofttat closed* Fig 1-94* Thermostat open* 
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d. ^^ tidlp^yir . c ftp. A mdlator cap covers the filler neck and provides a preeflure^tlght seal for 
the cooling system* It was found that aa er^nee heated up* th^ would actually boll the coolant 
In the cooling syetem* The boiling coolant would expand* bubble ou^ and evaporate out tt the 
radiator* When the engine coded* there would then be less coolant In the flystem* Liquids under 
preasure oan be heated to a much higher temperature than those not under pressure without having 
to worry about boiling* Thus a preasurlxed cooling system is capable of operating efficiently at 
much higher temper4turos than s nonprtssuH^ed system* Should the system become greatly over* 
heated* the radiator cap Is defllf>ned to lift off sUghtly and allow Some of the pressure and coolant 
to leave the cooling system throuffh the overflow pipe <fig 1*95)* Keep In mind that different 
radiator caps are designed for different pressures* An alternate means of relieving the excess 
pressure In the cooling system Is through the use of a surge tank (fig l'*96)* A surge tank accepts 
the excess pressure and coolant from the radiator* cools the coolant down# and returns It to the 
cooling system* 




-'.CAP 





t<1g 1-95* Radiator cap* Fig 1*96* Surge tank. 

e* Hoses and clamps^ The radiator Is connected to the cooling passages In the engine by means 
of hoses* These hoses carry the coolant under pressure through the system* Clampa are used 
to Insure a pressure^Ught fit at connecting points* 

1-24. MAlNTENAr CE 

a* General * in performing preventive maintenance to the cooling system* It wlU become 
necessary for you to drain* clean* and refill the system* Thera Is a procedure Invidved for these 
tasks* which need not necessarily be performed In order* because Some depend on the condition 
of the cooling system* The operator p^^rformlng these tftsks should always be awar^ of the 
danger of burns that can be caused from steam or extremely hot water* 

b* Draining * 

(1) Temperatur e. Prior to draining the coolant* the temperature of the engine should be well 
below 200O F. 

(2) Hadiator cap^ Homove radiator cap* This will allow air Into the system so that the coolant 
can drain (teely* 
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U ralticuckfl i^ Location ol the clrhincmikH do vfiry but tiol to any great extent. There la one 
located on the botton or near i\w bcittoin (fig l-f*7) oii tho radiator. The second one is 
located on the Wock oi tho engine <fig It lit this ono that may not be located to the 

same place on all vehlclee* So if you have trouble locating It, check the appropriate TM 
for your specific vehicle* 



To open a dralncock^ it must he screwed Into the radiator or block* It Is screwed cmt to 
shut tt off* If a dralncock Is In the open po iltion and coolant wUl not flow« take a piece of 
wire (small diameter urfldlng rod Is great) and push It into ttie hole Into the dralncock* 
The drain on the engine 1ilock*ls the one that usually requires this* To tl^ten the drain- 
cock* Just turn It clockwise until It Is snug* It can brenk off if oveirtlghtened* 

c* Cleaning* The cooling system contaln^i, among other tilings^ water and air* These are the 
things that produce rust* The radt^itor ts affected hy rust to the extent that 90^ of solid matter 
that clugtt radiatora is rust» To clean out the radiator^ a cleaner and a neutrallieer are used* Do 
not confuse the cleaner and neutralizer with inhibitor compound which is ueed to prevent rusting 
(covered later)* The cleaner is put Into the radiator to react with all the loose rust particles In 
the system* Because thia cleaner Is very strong, a neutrallzer is added after the cleaning com* 
pound has had a chance to do its job to stop the cleaning nctton* Neither the cleaning compound 
nor the neutrallzer shottld ever he mixed with antift t^o/f* or inhibitor compound* The Cleaning 
compound 8hould not be mixed logt*thcr with the neulrali/c^r tind then put into the cooling system* 
Be careful about spilling the cleaning compound on your skin or painted surfaces* If some does 
get spilled, you should immedintely wash it off with clean water* The cleaning procedure is outlined 
belowj 

• U'it*i tin* ti*ni|>fM*ntin bflow ^Ofl'^K, drain the ciooilng Myatern* 

• 1**111 Hyrttem wltfi wfltf?r to approxlmatrly 1 (2 [uch hrlow base of filler neck* COLD WATER 
CAN CHArK KWOfNK hl.fX K i)H IIRAl) IK Till: KNOfNK IS TCX^ HOT* 

• Stnrt rtijLfinr rind run ,*f Idlo spood until tiMiipoi atur*! rcaclurs nbovc 1R0**K but not more than 



Note: Th(; oUf^itic flcv^lop^^ voty Illtb* fieal wifliout n loa<l* This niny cause the thermostat 

tn ri*rnatn partially < lri!i<^c)« lei-^tricUtKir the ilaw, widofi v^tll affect the cleaning process* 

U intiy ^^f'c^^si^iu y tti pUuN^ It r<*,Htri -tion (nurli u pirct* of eardboard) in front of 

tfi. rmllfttf»r in tj«ls*' 1 t*^ri.prratnf'', lK> NfVl I.KAVK VdlMt VRMICLF UNATTENDED! 

* AlilJ J ' *7"UL*V^'1.^ [i''U'H\ '' r';ip ■ *,\ ]y tn ri']it'\'t^ fir'rs^;kirf\ tlirn jidtf cotupound In the amount 

• rlr/trdiij.^ ^L'^'J'* Allnv, *^rii{inr tn run l^^*i\^<^•'n 'M\ .\\m\ \Ui ruiti'iti'H, Sonie cleaners may re<lulre 




Ig 1->1)7* Uadlator dralncock* 



l^g 1-1*6* Cylinder block dralncock* 
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• Dyaln* Stop onglno* Temperaturo lifio can be expected after fibutdown; Insure engine 
temperature Is below 200^p4 Remove cap and open dralna* 

m FiiX^ Fill system wUb water and add neutrallzer} allow en^ne to run the amount of time 
specified on container* Drain aysteim 

• Normal flyBhlnfc For normal (lushing^ the temperature requirements are the same* With 
the (»n^ne running and the drains open, keep a continuous supply of water needing the 
system* The flushing process 5)bould continue for approximately 2b minutes* At the end 
of this period* shut off and close the dralncocks* Refill to proper leveL 

% Inhibitor* If water Instead of antifreeze U used for a ooolanti tben an Inhibitor should be 
added* This will protect the system from corrosion* It Is not a permanent type compound* 
It does lose strength: thercfot<« it must be replaced occasionally* Inhibitor Is added in 
proportion to the capacity of the cooling system* 

m j^gllfrewe j: If antifreeze Is to be used* the Inhibitor Is not needed since most antifreeze 
has Ihe Inhibitor included in the mixture* The rust inhibitor can lose its strength. It should 
be tested with a test kit made for this purpose (fig 1-99)* 




Fig 1*99* Test kit* 



1-25* DETECTION OF LEAKS 

a. General* Leaks In a cooling system bring about a loss of coolant wMch can cause an engine 
to overheat and possibly be dame^ed* Lealcs can be caused by many things* 

• Stresses and strains in joints and connections* 

% Engine vibration and road shock* 

% Normal deterioration of gaskets and hoses* 

^ Metal parts that become defective due to wear or corrosion* 

b* petectlon tips * Here are some tips on how to detect leaks In a cooling system: 

( 1) P rooer leveL If coolant level drops between the time of Ihe bef ore-operations check and 
and the afler^peratlon check or If the temperature gage reflects a temperature above 
normal* Inspect for lealcs* A malfunction of a component could be the cause^ but leaks 
would be the first item to look for* 

(2) Discoloration* Inspect for signs of discoloration on the metal parts* The color may bo 
a rusty looking or grayish white stain* This la because of the reaction of the coolant to 
the metal* 

(3) Dampness* Inspect for signs of dampness which Indicate a leak* This Indicator does 
not work very well on small leaks* especially If the engine is hot because the coolant 
evaporates too quickly for easy detection* 
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1*26. AHKAS MUST LIKKI.V TO I.KAK 



a* Radiator, The radiator is a common area for leaks to fippear» Leaks can appear any place 
oti the radiator but have a tendency to appear at the joints of the upper and lower hose coonecttons 
Uift 1* I00)» The next area is along the whole length of the top and bottom tanks^ usually starting 
tn n corner* The tubes that make up the core may also leak* 




Fig 1*100» Radiator leakage» 

b, Water pump , Leaks occur on the water pump where the shaft extends out through the water 
t>unip (fig 1*10 IK 

c» Engine block t Leaks can also develop at the engine block where the freeze i^uga have been 
installed (fig 1*102K 




i'Xi* l-lol. Water pumP leak. 1-102* Kngino blocks leaking at freeze 

plupti. 
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d. hq«m and d«mM. Hmm d*t«rlorita not only from th* outtldo* but aloo tntvitMUjr (Hf l*tOS). 
VlouKl inapootlon alon* wlU not dotoot • fftul^ hot*. In lom* om*i th* hos* mty havo to bt ro* 
moved for inopootton. If yoo tMTo any hoM that looka Ittn thoio (n flfun t -t04* tt ihould bt 
r«pl»eed. Number ••vm m«y not notd raplaotng ill th« ttmoi It may poaitb^ ba lorraotad. Im- 
proper positioning »nd tlfhtenlng of oUmpa oaui* thafr ihara of laakf aa w«U ai ruining tha hoia. 




Fig 1-lOS. Internal deterioration of radiator hoae. 
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Fig 1-104. Chirac terletloe of faulty boeei. 

1-27, PROTECTION AGAINST FREEZING 

fl. Antifreet'?. All vehicles with • liquid -cooled eyetom muat be protected agalnit flreeilng 
If ttjhipvraturee or plus 32°F or less are common to that area* Water uied alona aa a coolant wlU 

frt'e?^ nnd «xp&nd, possibly cracking the block (fig l-10ft)i. 
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Fig 1"105» Water expands when frozen* 

To prcwnt an engine block from cracking as a result of water freezing In the coining system^ an 
antifreoze solution Is used in cooling eyetems* An anti^eeze solution is simply a Boluti(m that 
wiU not Troezo very easily* A certain amount of antifreeze Is addded to water to form thie solution* 
The nmounta of antift*eeze and water to be added will determine the temperature whioh the 
solution can take without ft*eezlng» You determine what the lowest possible temperature to be 
expected in your area is and then you mix the antifreeze solution so that it will not freeze down 
to that temperature* Vou should not add an antifreeze solution to a dirty cooling system* The 
antifre. ze solution (commonly referred to simply as antifreeze) should be tested frequently and at 
leaBt during the normal weekly preventive maintenance (PM)* Insure that It 18 giving you freezing 
proti>ction down to the temperature desired* If the coolant level faUs^ do not add only water* This 
wit! reduco your freezing protection because you are diluting the solution^ Add more of the antifreeze 
liolution which has been previously mlxed« You may want to suggest that your unit mix up large 
amounts of antifreeze in a 50*gaUon drum with s spigot attached* When operating in temperatures 
below *55'^F» a specially designed sntlfrcezt. is used* This antifreeze must not be mixed with 
water* It ts used In the strength ta which Is Issued* This Is called arctic aattfreeza* 

b» M jeJrometer read i ng. We need to test the antifreeze solution to determine Its strength (or 
protection fr oni freezing)* It is quite similar to testing the electrolyte solution in a battery* We 
Ude basically tivo types of hydrometers* One Is called an antl^eeze syringe hydrometer while 
the other is called an antift*eeze and electrolyte teater and Is in fact the exact same tester that was 
used to test bsttcry strength* 

( I) Arit ifrcezo syringe hydrometer* The hydrometer shown in figure 1*106 is a typlcsl antl* 
froe^e syringe hydrometer* It contains a long tube with s float with letters on It inside 
and a separate tube which Is a thermometer* To take a reading* you would carry out 
the following procedures: 

• I'lncc tho lower rubbr^r tube tnto the antifreeze solution* 

• Squeeze the bulb at the top and slowly release It allowing enough anti^eeze to enter the 
tube to allow the float with letters on It to float free^* 

• Ih'cord tlie letter where the Irv^l of the water crosses the floats Also record the 

tfviipi^rnture indientf?d on the thermometer* 

• Tjiko ihi* hotter Indicated and tho temperature recorded and refer to the ehart (shown 

in tlie insi't't In figure 1*106) to dr>termine the freezing point of the solution^ The solution 
I nil bf> tyjiiHtdf,Tod M betn^ protected from freezing down to the temperature indicated 
hv tilt* irit<>r!^octlifn of the thermometer reading and the float scale letter* 
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Kefvr to fiijurc t*t06 Inacrt, antlfrcf sec nyrlnMe hydromot<*r, 



Hxftmple: Vou have just taken a hydrometer reading of Sonne antifreeze and tho water 
level In the hydrometer tube met the float at the letter C. The temperature 
readinj? shovrcd 110^F» What is the freezing point of the solution? 



Answer: Vou rthould have read acro6S the chart from llO^^K and fouad where It Intersected 
the column eonilng down from the letter C, The ft-eezing point of the solution ts 
shown in the block an This meane thet the system is Protected fr on'i freezing 

as long as the temperature Is 19^ above zero* A plus (-1*) sign Indicates above 
zero and a minus sign Indicates below zero* 








Float Scale Raads 




A 


B 


C 


D 




F 


O 


H 


1 


K 


M 

- 


0 


J 












Frmifif Point d SoUitton 














♦16 


♦8 


^2 


•9 


^J8 


^28 


-37 


•SO 










i 


no*' 


+19 


+12 


+2 


•4 


•11 


•18 


*a8 


*40 














+21 


+14 


45 


0 


-8 


-15 


-il ■ 




•42 












+^3 




+6 


+4 


-a„ 


-8 


. •!» 


•24 




•48 








140" 


+25 


+1» 


+11 


+7 


+2 


#4 


•11 


-18 


#26 


#37 


•50 








+H 


+21 


+14 


+i6 


+5 


0 


•8 


•13 


•20 


•a9 


•40 




- 




+»A 


+»i 


+18 


+li 


+8 


+i ■ 


":j 


■ •'i 


•15 


•ii 


•33 


*44 






+S6 


■+«4" 


+1« 


+i4 




+6 


+1 


•5" 


"•Tl 


•18 


•37 


08 




loo" 


+?l 


+2A 


+1* 


+18 


+13 




+4 


•1 


•7 


*14 


•22 


•22-, 






+$* 


+28 


+3» 


+17 


+14 


+»0 


H 


+3 


-4 


#lij 


•»7 


•25 




«" 




+37 


+22 






+12 


+6 


+4 


•1 




•13 


• 20 


•28 


70" 


+32 


+28 


+23 


+20 


+17 




+10 


+8 


+1 


*4 


-8 


• 15 


•23 




+32 


+2D 


+34 


+21 


+18 


+15 


+12 


48 


+4 


•1 


•8 


*13 


*1D 



Fig 1 -1 06, Syringe ^/pe hydrometer showing the system protected to +1 9®, 
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(2) AnttfroQgo ant^ olectroJjgte tester* The anttft'eeze and electrolyte testar \s easier to uee 
than the syringe Qrpe* Hcre*s all you have to do* Without removing the clear pump from 
ItB saddle houaln^* release the pump tip ft'om Ite retainer clip* Squeeze the pump bulb 
and Insert pump end (A* ftg 1-107) into the radiator bo that Is l0 below the level of the 
liquid* Now release the pump bulb to suck up a sample of the cocdant. Bend the pump 
tubir around the tustcr (this prevente It from draining out> and point the end of the pump 
ttd>e through the slot on the plaatic cover* Place a few drops of the sample on the measuring 
window (B* fig l-> 107)* Sight through the Cj^piecir and point It towards a bright source of 
light As you look through the syeplece* you will see a scale as shown In C* figure 1*107* 
The reading to use is the point where the Ught and dark areas meet* When testing antlffteze* 
the scale on the r^ht must be used* Nottoe that the soele is upelde down from the scale on a 
standard thermometer* This is no problem! use the plus or minus (-) sij^ The pro- 
tection temperature of the coolant tested in C* figure 1*107 Is '2(fiF* 





A* Drawing a sample* 



B* Placing sample on measuring window* 




C* Scale as seen sighting through the eyepiece* 



Pig 1-107* Taking a hydrometer reading with tt*e antifreeze and electrolyte taster* 
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SecUon V» VEHICLE LUBRICATION 



1*28* PURPOSE OF LUBRICATION 

B» Qenerali Tlie main purpose of lubrication Is to reduce wear* Metal parts which rub against 
each other would qutokly wear out If they were not lubricated* Lobrloatioa has other Important 
uses depending on ttie type of lubricant used and the specific area It la used on* 

b^ ^t^inp J jbricafton^ When used In the engine^ a lubricant performs theoe functtcnst 

• Slows down wear by making fhe moving parts slippery* 

• Cools the engine by carrying the heat away from the hot metal parts* 

• Cleans the engine by carrying dirt away to the oil (liter* 

• Seals In power by filling in the spaces between the piston and cylinder* 

c* Lubrication of other moving oarts^ Lubrication In other areas* for the most part, reduces 
friction* which In turn reduces wear* Of course* by performing these two functions^ the moving 
parts are able to operate more smoothly* Specific areas which require lubrication are the suspension 
syntem* power train* gear cases* hinges* and latches* As a general rule« most areas that have 
metal to metal contact should have a little lubrication to reduce wear and prolong life* 

d» Lqlyrican^ as a oreservativs. Lubricants also make good preservers because they have 
evc^ent water repellent characteristics* Lubricants adhere (stick) to most surfaces* Just atiy 
type of lubricant does not work on all Items* For the best results^ the proper lubricant 
must be determined^ A petr61eum*base lubricant works well to preserve metal surfaces* For 
example* grease is applied to winch cables to furotect them and give them longer life* 

1*29* LUBRICATION ORDER 

a* QeneraU In order to provide the operator with specific instructions on how to lubricate 
his vehicle^ a lubrication order (LO) Is published for each vehicle* This lubrli?ation order (some* 
times referred to as a lube order or a lube chart) Is normally found with the technical manual (TM) 
for that specific piece of equipment. A sample lubrication chart Is shown in figures 1*106* 1*109^ 
1 *1 1 0* and 1 *1 1 1 * A lubrlcaUon chart will provide informatlcii on the locatloa ^ lubrication points* 
lubrication Intervals^ types of lubricants* etc* 
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Lubrkatlon potnts * The dtog^'^t^^ included in the labe ohart pinpoint the exact location on 
the vehicle that requtres lubrtcattom 

c* In^yv^* The interval la the maximum aUowaUe period fexpreeaed in time or miles) whloh 
18 recommended between lubrication* In other ytariSt it telle you how often that epeoiflc lubrication 
is required* The Martne Corps standarda are sltghUy dtfferentt Our equipment is lubed every 
quarter levery 3 months) or 3000 miles whichever comes first. This Interval may also vaiy 
depending on operating condittona* To determtne the Interval for a apeciHc point* you read the 
number off the dtagram and refer back to the key provided to Hnd out what that number represents* 

d* Type lubricant required^ There are various types of lubricants required to meet 
various lubricant needs* The lube ohart will apectflcally tell you what type of lubricant la to b^ 
used at a certain lubrtcatton point* 

e* Name of lubrication point and flPeoiaLtnstructlons, The lube chart wUl give the technical name 
for the part requiring lubrtoatlon and will provide briei; special Iniitrttottona or possU^ refer you 
back to a more detailed note tflg 1 -1 1 0) giving speeUlo Instructions tw lubftoetlng that point* 

Let*0 look at one lubricatlcm point to Insure that you have a thorough understanding of how to 
interpret a lube order* To do thl8« fdUow the steps listed below* 

Step 1* Hefer to Hgure 1-^108 and the first lube point* It ts the front steering gearbox* 

Step 2* The sketch diagram ehows the location* At the end of the line it showa the 

numeral six for tnterval. Now refer to the key for Interpretation of that interval 
(ng 1*108)* It saye 6 months or 6000 mllea whldiever occurs first* 

Step 3« Figure 1*108 states that 00 lube is the correct lube to use* Refn* to the key (fig 1-109) 
and looking down the left hand column you wUl see Vrmi Steering Gear Box, 
Reading from right to left you can determine the capacity (I pint) an4» depending on 
what temperatures you wUl be operating ln» a recommended lubricant ts given* 

Step 4* The first item at the upper left hand comer cvf figure 1-108 reads as fdllows; A-Fig 
3-2* Pront steering geartKMC* Thts means thst a picture of the front steering gear-^ 
box fill and levd plug can be found as photo A in figure 3«2* We have taken the figures 
from the lube order and included them in the course^ In the process we had to renumber 
them so that figure 3-2 f^om the lube order is figure l^^lll in this course* If you wUl 
now refer to figure 1*11 1« you will see a clear picture of exactly which item they are 
referring to. 

Step S* If the first lube point had had a ''see note*' (ftg 1*110)« then aU that we would hWe to 
do Is refer to that speolflo note prior to lublng which wouU* give you spsotflc 
Instructions* This ts the procedure for reading a tube ofder» but a few points atUl 
have to be made clear* They are: 



• The top of the lube onler wlU dc^signate the vehicle it la for* Insure that you have 
the correct one* 

• The lube or>ier can have changee: insure that you have any changes that are effective* 
The lube order may require the taking apart of certain itema^ Before this ts 
attempted^ check with your supervisor* This is normally on organlssatlaial 
meohanlc*s job* 

• Lubrication is not performed by memory so use the lube order* It has a plastic 
coating so you can use it right at the job* 
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Pig l->10fi. Location of plugs and flttlnga 
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Ktg 1-111. localized lubrication points A thru f. 
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GHEASK FIl^TINQS 



Of flgnerftl. Certain places on ft vehicle require grease to be placed Inside a small enclosure 
where It will provide constant lubrication to the moving parts* TMs enclosure Is sealed off to 
prevent the grease ff om eacaplng and to keep out dirt, dust, water* and salt which could lntei*fere 
with the proper movement of the parts* A grease fitting la placed Into this endoaure to allow 
greaae to be forced Into the enclosure* but It also acts to seal oft the enclosure to help prevent the 
loss of greaae* There are varloua types and shapes of fittings for use In different typas of 
places requiring greaae. They are made In different shapes so that thoy can be easily reached 
when It Is time to put grease Into them (fig l*112K 



J* rtenlacliig^ "here are times when you may want to replace or change a fitting* It may be 
missings bant, or broken^ It might be plugged up* which can be checked by removing the fitting* 
attaching It to the grease gun and applytaig greaae to lt« If greaae cornea through* the fitting 
Is not ploggad* Finally* you may want to put a fttttng In with a dlftereqt angle to make It easier 
for you to position the grease gun on It, To replace a fltttng* you should use a wrench of the 
proper size and simply unscrew the fitting like you would loosen a nut. Use the wrench on the 
portion of the fitting whld} has the Oat aides* Tlie new fitting can then be screwed right back In* 
A fitting tool (fig 1*113) la a bandy tool that performs four different functions that may be necessary 
when working with grease (tttlnga* 




Straight Fitting 



Pig 1*112* 



Grease flttthga* 




Fig 1«*113* Lubrication fitting tod* 



Wrench end. This Is used just like a wrench to 
remove a fitting (fig 1*114)* 




Fig 1*114* Wrench end* 



i«ee 
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Hemover encl ^ Thla ts used to try to ficrew out 
abrok..n fltttng Uig 1-115). 




Ftg 1*115* Retnover end. 

Die qnd« Thts Is ueed to straif hten out the thretds 
on the greufi ntttng <flg 1*116K 




Fig 1-116* Die end* 

Tap end* Thla Is ufied to straighten out the threads 
at the point where the fitting was removed {tlC 1*117)* 




Fig 1*117* Tap end* 

c. Grease gun operation* Grease ts forced Into the fitting using what is called e grease gitti* 
There are atr*operat€d and hand*type guns* Before putting grease Into the fittings cloan off the 
tip of the ntting so you do not force any dirt Into the fitting* The tip tyi the grease gun <either air 
or hand pressure) should be held tight and straight onto the fitting as shown in figure 1-118 until 
aftitr you have stopped ap|dying pressure* 




iTig 1->11A« Placing the tip of the graastj gun on th'^ fitting. 
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Do keep a ni^f handy tn order to wlpo up any grease that drips* When you are finished^ take the 
RUQ off the fitting at a slight aogle» not etralght back CTlg 1-119)* That's beoaiiae the ]awe In the 
tip of Die gun taiie a tight gri^ m the flttbig when the gun la straight on* 



If you discover that the grease Is not going Into the fitting, you ehould make a few quick checks* 
The coupler jawe in the tip of the grease gun may be worn (fig 1*120)* If the jaws are worn» they 
will not properly hold on to the tip of the grease fitting* On aome grease guns you can unscrew 
tho Up and turn the Jaws around. On others you may need to replace the entire tip* Another 
mason for the grease not being able to go into the fitting might be that the fitting Is clogged* Clean 
It off with a cloth and try to unctog the bole at the tip of the fitting with a small diameter piece of 
wlre» One more reason might elmply be that the areas that the greaee would go between are very 
tight* You may be able to loosen the joint ^>r that fitting enough to allow the grease to ei^U.r hy 
shaking or moving It back and forth* In figure 1-121 a spring shackle bar Is being used to shake 
the spring leaves In the hope that It will loosen up the joint enough to allow some greane ln« 




Fig 1*1 19* Hemovlng the tip of the grease gun from the fitting* 





Pig 1*120* Grease leaking between fitting 
and gun could be caused by worn 
coupler jaws* 



Fig 1*121* Some components may 
need a little shaking* 
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W3U OILCAN MAIN I KNANCK 



QUcan maintenance Is a ^pe of lubrication which in done with an oilcan* It is simple to do 
but quite Important to a lohg life for your vehicle* Do not squirt oil all over the place though, 
becauf»<* It will det^Tlorate rubber* rot canvas, and cauae dirt to collect* A wipe raff should be 
carried to wipe off any excess oil that may drip* Following la a Uat^kf some of the Items which 
rt*quiro oilcan maintenance^ 

• Controls such as the choke* throttle, and fording controls should be oiled by pulling them 
out and applying oil to the part that slldea back In* 

• Hinges ahould hsve aome oil worked Into them by moving the door or compartment while 
the oU is being placed on the hlnge« 

• Tha aeoalarator linkage can uaa a drop or two of oil at tha points of cootest* 

• Moving parts on a aaat nead oil (a seat that alldaa ba6k and forth could have a light coat of 
graaae on the rails)* 

• Moat hand brakes will have a small hola In the top end of the handle for a drop or two of oil 
to be added ao that the adjusting knob vrlll work freely* 

Generally speaking* oil and other lubricants will keep parts moving freely, help prevent 
rusting, and reduce wear* A sloppy job of applying oil could causa problems because dirt dust 
will collect on that area much faster than other places. You can probably spot many places where 
ruet can be prevented by applying s light coat of oil* But remember to keep oil awsy f^om drive 
belts, canvas, rubber components, and electrical wiring and components* 

1-32. WINCH 

a* Oeneraljt Vehldea equipped with a winch will require additional lubrication^ Before attempting 
to lubricate the winch, study your lube order* The winch we vrlll discuss can be found cn Gamma 
Goat M*56U The first thing that you should do Is to check the level of the lube present In the winch, 

b. Checking lubrication leval In ^y|nch housing. Figure 1*122 shovra the right 6lde of the winch, 
as If you were sitting In the vehlcte* Thils side contains the winch worm t[^ar« This side uses a 
GO type lubricant* To check the lubricant level In the winch worm case, perform thaee steps: 

• Remove the plug at point 6* If oil seeps out* It le at the proper level* If oil does not 
seep out* It le low* If oil le to be added* leave plug B out* 

• To nil* remove the combination vent and All plug (A, fig 1*122) and add the proper lubricant 
until It starts to seap out at the plug B opening* Then replace both plugs* 




Pig U122* Winch worm case* 
points A 4 B* 



Pig 1-123* Wlncb clutch housing and 
fittings* 
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The winch clutch (flK 1*123) located on the left aide of the winch is equipped with greaae fittinge 
which use a GAA typ« lube* Moat winche* tranefera^ dlffr*rcntiats« and tranemlaaione (except for 
automatic) do not have dipatick type gagea* Correct level is deterPfined by removing the correct fill 
plMg* If lubricant aeepa out, it ia considered at the proper level* 

c« Lubricating the wtnot) cable * The winch cable itself muet alao be lubricated* Find an area 
where you will be able to run out the cable and not be disturbed* Attach one end of the cable to a 
atatlonary object or a vehicle of at leaet equal weight as the one which has the cable on it* If a 
vehicle ia used* the wheels should be chocked* (Chocking means placing wooden blofska or bricks 
in front/or rear of the tires to prevent the vehicle from roliing* ) Slowly unwind the cable down to 
the Inst winding on the drum* Clean the cable using rags and a lubricant (designated OE)* Be aure 
to wear glovea whUe doing this (fig 1-124)* 




Fig 1-124* Cable handling requires glovea* 

dean cable should be lubricated by coating it with a lubricant (designated CW)« You may find It 
easier to dean* lubricate* and rewind thirty or forly feet of cable at a time rather than the entire 
length of cable* The cable should be rewound on the drum in even layera* The driver of the 
vehicle containing the winch can control the direction of the winding by turning his wheels In one 
direction or another as the cable ia wound in* To be able to do this winding with any real degree of 
accuracy* the driver abould have someone atanding near the winch giving him specific turning 
directions* 

1-33* INSPECTING DURING LUBRICATION 

Yon may not realize it but when you are lubricating a vehicle you have an ideal opportunity 
to look it over carefully* Look at theae advantages: 

• The vehicle is fully exposed underneath by being on a lift, a ramp, or a pit* You can 
very atmply and easily check out the entire underbody* If you discover that repairs are 
needed, you can start right In on them* 

• The vehicle ia probably not committed becauae it is having a lubrication Job done and you 
would have the time to correct any deficienciea found* 

• The neceaanry toola« eqntpmettt^ and teohnlcal advice abould be readily available at the 
lube site* 

• The last advantage is probably the moat Important* By taking a few minutes to check 
over the vehicle you have demonstrated a true concern for your vehicle and you have taken 
positive action to discover a problem or a potential problem in your vehicle* The early 
detection of a problem makes a tremendous differetice in the cost and effort required to 
make the neceasary repairs* You may not nppreclati* how good a time this is to 
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Inspuvt your vehlclt^ until you find yourself on the Bide of the road In the middle of nowhere^ 
without any tools* trying to figat<A out what the clanging nofse U under your vehicle* Pe- 
tailed tlpa on whot to look for oan be found In chapter 2 under Weekly Maintenance* 
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Chapter 2 



DRIVER'S PREVENTIVE MAINTENANCE 



Section I DAILY MAINTENANCE 



2-1. INTRODUCTION 

General fftildollnee for performing of dally maintenance checks on a vehicle are provided 
on a NAVMC 1062)* The NAVMC form 10627, normally referred to ae the trip ticket* U Issued 
by the dispatcher* The trip ticket provides a licensed operator the authority to operate the 
vehicle. In addition to providing a listing of dally maintenance. It can also serve ae a weekly 
preventive maintenance checklist althou^ individual units may have a weekly form tliat l6 more 
detailed. 

2-2, GUIDELINES FOR USING /COMPLETINO TRIP TICKET CHECKUSTS 

When the trip ticket lo received from the dUpatchen It will have the information In the 
blocks as shown In figure 2*1. The operator la then responsible fbr filling in additional Inform* 
atlon. He should fill In the areas that ^re Indicated with an asterisk t*h He l6 also responsible 
for the middle portion but It will not be covered at this time. The bottom portion of the trip 
tlrket <flg 2->l) contains guldpllnes for the dally maintenance checks. There are ilitce basic 
types of rhecks to perform^ v7hlchare(l) BEFORE OPERATION, (3) DURING OPERATION* and 
<3) AFTER OPERATION. To enable the operator to show If the Item checked Is all right or Is 
defective, *there are two symbols used* These symbols look like this M and <X). A (/) Indicates 
that the Itsm la OK* An (X) Indicates that the Item Is defective* An expUmattm of tiieae symbols 
can be found on the left hand side of the bottom portion of figure 2*1 beside the word Isgftnd. In 
using the symbols to indicate your findings of the Item checked. It works Ibis way. A (/) as 
stated means OK and that la all that Is Moeesary* U en (X> la used which Indicates that the 
Item Is defective, you must explain the defect. For your explanation* space Is provtded on the loyor 
portion of the back side of the trip ticket under the title of REMARKS (fig 2"2). Remarks should 
be stated In a specific manner to enable the ettpervlsor to use your Information to correct the 
discrepancy. For example. If an (X) were placed In the block for DAMAGE* PILfFERAOE^ then 
an explanation such as that shown in the remarks section most be made (fig 2*2), Statements In 
the remarks section such as leaking throughout and dents thmughout are not ap^ltlc and provide 
little Qseftil Information. Common sense must also be exercised when performing the dally checks. 
For example. If the brakes are found to be defective on the v^cles and an (X) la placed under 
safety devlres with an explanation entered In the remarks section, you must report this lyp« of defect 
to your supervisor. Simply becauae you have It noted on ttie trip ticket does not relieve you of the 
responsibility of operating an unsafe vehicle. Another Instance could be the tires. If your Inspection 
turns up a flat tire, simply Indicating a defect does not relieve you of the responatblllty. In both 
instances the defect must be corrected prior to using the vehicle* We, as operators, have the res* 
ponslblUty of keeping the vehicle In Its best operating condltbn. To aaslat In this. It la Important 
that the operator evaluate and record the condition and performance of the vehicle. We should 
consider the trip ticket as a very Important maintenance tool used by the operator to alert his 
supervisor to Items requiring attention. The bottom portion of the trip ticket la kept until all 
dlscrepannles can be checked out further and corrected. In some cases the vehicle may have to be 
scheduled for maintenance tb correct the dlscrepatiotes* 

If we, as operators, expect Improvement in the maintenance condition of our vehicle, then we 
must provide first hand Information. The best means possible for this Is at yottr fingertips and It 
Is called a trip ticket. Let us now discuss the different operation checks and Some of the Items 
to look for. 
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2-3* BKl*f)H|*;-()l*l*;»A'nfJN CHECKS 

a« General, The before^ope ration ohecka serve the purpose 
of determining the condition of the vehicle* Something may have 
happened to it even there in the motor pool since it was lABt 
driven* There may be a tendency on your part to let the checks 
slide* saying to yourself. **t Just drove the vehicle yesterdey 
and it was fine when t left it, You should guard against this 
feeling and perform the checks as though your life depeinled 
on them 0t very well could)* Shown at the right is the block 
of the trip ticket containing the before ^operoticm checks* 
The material below wtU give detailed examples to guide you to 
making the checks* 

b, Uamage. pllferftto. Sixteen points have been shown In the following figures as general 
guidelines for checking your vehiele for pilferage (stolen parts) or damage You may know of 
several other items which you may want to check* 
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Lights Front and Hear 
(11) Mfthte broken, cracked* moisture on 
InatflA lenB, lens painted over* bent out 
of allnement* wires loo^e* frayed 



(O Canvas torn /holes* snaps^ tle^don n straps 
or line loode/mlasing 



fl2) Windshield cracked, discolored* severe scratches cAU^eti by .nlsslni; 

wiper blade* v%jatherf«rlpplngtorn/mlS8tng hinges cracked bolts loose/ missing 



(10) Lifting fixtures stuc)/ 
oent or safety pin 
missing 

(0) Inspcict for obstruction 
In front of radiator 



(fi) Serial number faded/ 
unable to read* hood 
latches miss lug /broken 




(2) Reflectors painted 

over* creeks Incorrect 
color* bolts loose/mlssing 



<3) Canvi^s rods bent* 
chains and retaining 
pins mlBditig* rivets 
mlsjslng 



(7) F:iel flUler strainer clesn* no holes* (4) Walk around Inspection* look for dents, bent 
missing gasket on ceip* cap chain bumpere, corrosion/ rusted through areas 

missing* not attached} also support 

brackets an? tight and tank not deitted (5) Mirror broken, clouded* bracket not adjustsble 



(S) Inspect (all wheels) for bent/crackcd rlma, 
loos^/nlsslng wheel lugs* cut/unevenly worn 
tires* lubrlcatlon/brake fluid Uaks* valve 
caps mlselng 



Fig 2*3* Operation chcck**datnage, pilferage 
(cheok polnls I to 12), 
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<13) Bmt, eaten away« or plugged 
tattptre 



(15) Pbttle^Mleslng* I0088* bent, 

not lubed^ can't be opened^ won*t 
lock, epring broken, cotter pin broken 
or missing greaee fitting broken 



(16) Inapectln^^ aparo tire for inflation* 
and Inspecting for miaaing valve cap 
and aeriirc mounting. 




1* Iff 2*4. DQmQgei pilferage (check polntt^ 1 3 to 1 6), 
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c* lioaks* generflU Wo nro looking for watoiv lubricant* fucl« cxhauat lctukH» 




Fig 2-ru Hosoa» clampa* water pump, and 
radiator core* 



(2) Make fiurc that the drain cock la fully cloaed 
and not dripping* Hubber Inatilatora to pro* 
tect the radiator againat vibration must be in 
{darre under the metal washer CHg 2*6 >»» 




Fig 2*6t Drain cock* 



(3) Check for valve cover gaaket leaking; tight* 
cning too much may warp the cover, causing 
a bad seal. Give the oil fUter a good look 
to make sure it is not leaking ^g 2*7>» 




Fig 2*t, Valve cover* 



(4) Fuel lines and fittings should be checked to 
mnke dure that thoy arc not leaking* Lines 
that crocks over or which arc close to each 
other ahoutd be checked to make aure that they 
are not chafing against one another. Inspect 
for mlsslng/loose clamps that keep linea from 
working looae and cracking* The clamps 
greatly reduce the amount of vibration In tho 
11m* 8 (fig 2*B)* 




Fi|i 2*e, Fuel linoH tmfl tlttiniis* 
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A w%it or dump appearance on tho backing 
plate indicates brake fluid leekagi^* jhlB 
coutd mean a faulty wheel brake cylinder^ 
loose bleeder valve or looae/brcAen brake 
liiie» Usually^ tf the backing plate la wet« 
the odor of brake fluid will be strong 




Fig 2-9» Brake fluid leakage* 

(?) ExhnUBt leaks can be ^atal* During a before*operation check* listen for noises that would 
fnilicate a faulty exnaust jrtanlfold^ mumer^ or tailpipe* One way to oheek the eystem is 
shown in figure 2-10* There are other indications of exhaust leaks such as en odor or 
irritation of the eyes* If any of the above indications are present^ have that system oheeked 
by a mechanic or you could end up a8 ^wn In figure 2-11* 




Fig 2-10* Checking for exhaust leaks* 
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Flu 2-1 1« A patting nolfle te one Indicator of a fatUty exhauat syatsnu 

(7) Front* rear* and intermediate dlfferenUala ^Ig 2-12) will be checked^ Normally* leaka 
occur where the cover la bolted* Leaks are generally cauaed by loose bolta* too much 
lubrication being added* fhe gaaket could be defective* or the vent valves are not working 
properly. During a before-operatlon check* see If they ar« dripping* If the vehicle 
has been parked for any lengtti of time* there may be an oil puddle on the pavement or 
ground, jhla la m>t a foolproof technique but If It Is fresh lubricant ttiat Is reason enough 
to inspect It more carefully* 




Pig 2*12* Differential leakage* 

0) When bcmltnK down to check those dUferentlala^ give 
thofje ahocka^ figure 2*1 3« a quick glance* If they 
are dar >/wet* there le a good chance they are 
loaklnc; and ahould be replaced* Defective ebock 
ah»orbcrH will affect tho hanrlling characterlstlcd of 
the* vehicle. 




Fig 3-13* Shock absort>er 
leaks* 
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(9) Inspecting for lc'£iki4 nhn \t%* very mtale&dtnf{; (or example* a leak In a fuel line at point 
(Iguro 2*i4» cou\i\ bt> luuHini; nml (lowtni; clown the lino» which at (trat filance may lead you 
to hcllcve the lowor ifUtln^ 1b loalctng* A goot) procedure ia to make awe first which fitting 
ncodH the; tlglitf>nli)F% tlahtim it» nnd then check the rest* FlttiDRs, for the most part» will 
probnbly he hrrkSM; tlir.v will roumt over very easily If the proper ai^e wrench is not uaed, 
and hrenk or twtnt uU If loo xuurh pressure la exerted* During yottr bafore*ope ration 
chuck* itsr your lut^u** Yoii ^a^HI probnbly amell brake fluid and gns before you determine 
whut t^ the Irik tH« hixik t>t tho Rltutitlon* and pay particular attention to any discoloration 
aroumi the cn}.;lnu unA riHltator ns dlHcolo ration Is n good tip that something Is leaking* There 
may ht* ttntoB whun It h\ hnrcl to determine if there is a leak; for e)cam|Ae» if the previous 
operator witH roqutrud to mU\ oil Fintl wns sloppy tn doing so» oil could itin down over the 
vnlvo f:ovi*r« tinuru 2*ir>« and possibly give ttio appearance thai the valve cover is leaking* 
Thv vsrvHii oil tri tttnt itr**n ;ihould bo wiped dry and rechecked al the earliest opportunity* 
Ih) ntit ifj. i In thf* Jk.'dftt of itvvvpixnii l(!<iks without checking them out* A slight seepage* fbr 
Instancro* nruund ihe uU P^n c<iuld moon n rock bruise that has pf*netratpd the oil pan or pan 
holtH could be missing or be extremely loose* 




Flf; 2-M« Kufd lines loose* Fig 2* 1 5* Oil leaks* 

d* KucU olU wator ^ 'VUin pitrttcular check la made to Insure that each of the items is at the 
Hnfo opt^rntin^ Icv^'U l'*u«d ^»bould ho ut ItM ruU or maximum level (A* tig 2*16)* The proper level for 
engine oil wouM ht* iixtiotly on tlw full mark* (B» fig 2*16)* This is an Ideal condition and should be 
met whenever poHrttJdc* |Towc*vcr, mo«t dtpstlcks (used to measu/e amount of engine oil) will have 

lenst a line Indlonlnt^ *^ikdd oil" and **(ull**^ For a true reading* the v^icle should be allowed 
to sit with the en^ltit orr Tor 2 or 3 minutes* which allows all the oil to drain from the engine to 
tho oil ptm* ('oohmt h^vcl nhuultJ hit checked and brought to the proper level (C» fig 2*16)* 




t'U; *<*ltj* Fuel, olU water levels* 
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TUi' vehicle Httoulfl Not Ih^ ojMirntufI If oil in ni the **n<ii)** tnurk until It is brought to the correct IdvaU 
The level of the otl Bhouir) not exceoc) the **fuir* mark at any time* If tbtfl situation occura* you 
must determine the cau^ .» Did the previous operator overfill the crankc. le with oil? Is water 
(coolant) leaking; into the crankcase? If the coolant 1b enterlnr: the crankcase* the oil on the dip* 
stick will be n inllky Rray color* If your inspection Indicates this* the vehicle should be scheduled 
for repair by shop personnel* If there Is no evidence of water* excess oil should be drr\ined out so 
that the oil 1h at the correct level* The correct watsr level Is approximately one inch down from 
the top of the filler nock* A false reading could t>e obtained tS you are not carefUl» It Is difficult 
to judf^e depth when looking? down the filler hole* and the water level may appeer to t>e correct when 
in fact It If) low* The coolant level should t>e checked physically* Providing the engine coolant 
is not hot* thi^ best way to check la to insert your finger Into the filler neck about one inch to see If 
you can touch the coolant* Coolant should be added when the engine Is cool* If the engine Is hot 
<not empty oi bollin^K the coolant should be added slowly with the engine running* 

Notoi While you have the hood up« It Is a good tim«Y to check a few other tMnge* It Is a good 
Idea to check the headlight tflg 2-1 7)» temperature sending unit tflg 2-1 6), and horn 
connectlone tflg 2-ld)* They do become dlsc<nuieeted» so give them a good close 
look* If the connector has pulled out fflg 2*1 7>» line the prongs up and just push It in* 
sliu^f' t}i«' c(mnectiona are encased In rubber which makes them waterproof* It maybe 
difficult to push them in* If this Is the case* apply a Utile spit and It should slide 
right in* If the situation arises when several connections become disconnected 
(ft^ 2*20)* check the numbered metal tags that correspond with numbers on the wires 
coming from the body and make sure that the numbers match when oonnectlng the 
wires* 




Flf? *^-^\*t* !1< :ii)llght connecter* Fig 2*18* Temperature Sending 

uitlt« 




I- Ih Tloin connection. Fig 2*20» Wiring la numbered* 
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Grotnmetd (fig 2*21) may be puUod out or be mladln^» Their specific purpose Is to 
prevent such things an tbe throttle ctiblo ami wiring from chafing tflg 2^22) as they 
pass through different areae of the bo^» Grommeta that have been {mlled out can be 
reinstalled; mlsalng gromtnots should be replaced* 




Fig 2-21» Looae grommet* 



Fig 2*22» Properly installed grommet* 



Give tha belts a check; see U they are looae and not frayed* Then grasp the fan to 
see If there la any ivobble In the water pump shaft* Also check for bent fan bladea* 
loose boltsi or mlaatng rivets* Any of these oondltlons oould cause the bladea to hit 
the radiator core or radiator shroud 



Fig 2 




Belta* fan blades* and shroud. 



Lastly* check the batterlea (fig 2*24) to inaure that the cables are tight* clean* and 
not frayed* Insure that all vent caps are in place and the battery la clean* Chtck 
holddown clampa to inaure that they are doing their job* At times a terminal clamp 
may be installed incorrecthr* in that It does not allow a vent cap to hp. unscrewed 
(the bolt or clamp la turn'easo that It la tight against the cap)* If you find thle condition* 
take the time to looaen and readjust the clamp* Be sure you check that cell* because 
there ta ii chance that It has not been checked for some time* 




Fig 2*24* Holddownia* clatnpe* and cables tlgl-t 
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e» Kiuflne wnrmup, Thfn check ^^Ivefi the engine a chance to reach operating temperature 
before a lot of stress le put ort the eitglne» Warmup le not done by rowing the engine needlesely; 
a fast Idle Is eufAclent» Llaten for odd nolsee such as a knocks pli^ metal rubbing^ and other 
Irregular noleee that #ould tip you off that something la not rl^t* During this time you can 
mnkc sure thnt the foot accelerator Is responding correctly; also try the hand throttle^ emergency 
Uvake, nnd make sure that the fording valve handle Is in the proper position* If the fording valve 
hantlle Is left in the fording position^ It allows pressure to build up which could cause the seale 
to lcak» Moke sure that the vehicle le NOT engaged In four*wheel drive If you are going to 
operate on a hard surfaced road* In the cab area Itself* check for missing bolts^ check the oondltttm 
of the dust boots on shifting levers (tig 2*2S>* and check for missing knobs (Hg 2*26)» 





U— Tr»iiiiM«ikm »h*ft Imt 0-^T£ntm 
r^-trhokt H-^Amkrtlor p«dil 

Ftg 2*25» Inspecting the cab area* Fig 2-26 * Missing knobs* 

f* Instruments* The Instrument check Is perfcmied while the engine Is warming up* 
During the warmup period you should monitor all the gages on the panel* When you start the 
engine for the warmup perlodi you should automatically Insure that there Is oil pressure* 
If the oil pressure gage does not reflect pressure. Immediately etoo the engine and determine 
the problem* Ae mentioned before* If you are not familiar with the particular vehicle you are 
operating^ the fuel level should be visually checked by actually looking into the tank* Then when 
you check the (Uel gage* you can deternodne if the gage Is accurate* The battery^generator 
indicator needle should normally be somewhere In the first HALF of the green section* The 
notes shown in figure 2*27 give you a hint as to what you should look for when the battery Is 
at rent (A» fig 2-27^ when the battery la charging or under a starter load (B^ fig 2*37)* and 
when the engine has been running at maximum cburglngspeed (C» fig 2<27)» The critical indlca* 
tlons for both a three and four color panal battery*generator Indloator are shcvwn In figure 2*28* 
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Fig 2-27, Battery-generator Indicator operation. 
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Fig 2-2&* Battery ^generator Indkator* 

After the engine baa had aufticient time to warm ap» the temperature gage will normally 
register approxlmatety 170^ F to 20Cr f» CTUb will be alfghtty bi^er if the vehicle la dleaeh ) 
Be alert for an exceaalvely low temperature reading as well aa for a high temperature reading* 
Both extremes may mean a defect in the cooling ayatem* Qagea are dealgned to alert you of 
poaalble defecta, and th«iy ahould be constantly monitored* For examine, if the oil level la 
correct but the oil doea not reflect preaaure^ do not take for granted that the gage la broken* 
It could be broken or It may have become dlaconnected* On the other hand, the M pump may 
be defective or a dogged or broken oil line cotdd be the cauae* Do not take a chance* Have 
the particular gage that Indicates a maltuncttoo checked oui« 

It 1b not uncommon for the screws that hold the Instrument cluster to work loose (fig 2*29)* 
There sre two special types which hsve a locking device on the bsck* If s screw sppesrs loose* 
just push It in the hole and turn It with a screwdriver about a quarter ot a turn* It la also poaalble 
that moisture could enter a gage if the tens is cracked or the eeet la disturbed^ so give the gage s 
good vlsust inspection* The Instrument panel la equipped with lights (fig 2-29) for lighting up the 
Instruments* The left and right panel Ughta Ulumlnate the gages so that they cso be monitored* 
The gsge housings have atlta through whleb the Ught passes to reflect on the fsce of the gages* 
Because a portion of the lens cover la red, the light reneoted to the gagea is a bcH red» resulting 
In a Ught that la dlfftoutt to deteot from outside the vehiote* The Ught In the center CRg 2-2e) 
la the high beam Indicator* The veiy amaU area dlreotty In the center (oae Inaert) lo the only 
portton that wtU let Ught through* 





Fig 2*2 9» lhatrument panel* Fig 2*30» High beam indicator light* 

Because of ^negligence when spot painting* the lens opening is often painted over# restricting 
the Hght which will mske It difficult to see* If the lens or bulb should be missings s replacement 
can be easily screwed in (fig 2*30)* Check the dimmer switch <flg 2-31) and at the same time 
make sure thst the high beam indicstor reflects that the Ughta sre on high beam* When checking 
the light switch <flg 2-32), you wUl see three levers* The bottom right lever la a lock which must 
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br pu^Uetl up to unlork »40 that the to}) tintl tiottom left lever. <^ ^ be movoc)» Tho straight up 
pO£iltlon for the top lever is Ol'V umi no H0^X will work* Moving it one click to the right fallows 
the Atop light o n ly to function; two ctlokn down mcanj3 thot It in In service drive which includes 
Mtap» toll and headtl]^tfi» If the lever la moved to the left, the first ctlck will tight the blackcmt 
marker (BC) markur) ( A ami C, flR 2*VS) both front oritl rear; two clicks to the left turn on both 
tbt no marker and m> drhc (A» \\ i\ tig 2-33), tis well as the blackout stop tight <C» fig 2*33)» 




8 



U rpper lever in blac kaut drive position 

L\ t pper lever in blaclcout marker position 

3» tapper lever in off position 

4» I'ppcr iever In st^llf^hl position 

5, l/>wor right ievor in unloctkod position 



7* Lower rlghl lever in locked position 

t)^ Lower left lever In park pOBltlon 

9» fjower left lever In off position 

10. Lower left lever in dim panel light position 

11. Lower left lev«r in bright panel llgfit position 



Fig2-32» Light switch. 

The^st? lif^htH do not emit a lot of light anrl If you are performing a before^operatlon check in 
J;»,vlii?ht, It will probably be necessary to shield the tights with your hand to make sure that they 
ntr working* losing the buddy system when checking out the lights Is the easiest method^ 




A» h^ront blackout marker D» Blackout drive C* Blackout &top light 

and marker 

b*i^ 2':yjit lUnrkout lights anri markcrB» 
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M* Suft?tv devicctt. i'hvvk tho iit^orinK wheel {tig 2-34) for cracks and excessive play* Test 
your horn» Try the wtndfihtelH wipers; took at the wipers to moke sur« thet the wiper bladeg are 
attached* If a blade la mlaslogj get a replacement **do not allow the wiper arm without a blade 
to go back and forth on the glass because It will causa scratches which will obstruct your vlaton» 
Make sure thot the emergency brake (tig 2*35) la operatingj and that It will hold the vehicle* Moat 
emergency brakes arc mechtinlcalt in other worda« they use rocts/linkage^ not hydraulic pressure* 
If the vehicle la equipped with dlrecttonol algnols. check to insure proper operation* Oo not forget 
to check the indicator on the control (tig 2*36 which alerts you that the directional lights are on» 




Klg 2*34* Steering wheel* Fig 2-35* Emergency brake Fig 2*36* Directional signal 

handler* Indicator* 

tf your vehicle Is equipped with a tailgate <flg 2*37)* Inspect the tailgate chains to make 
sure the hook on the end of the chain la not broken and that the hook wtU go through both skvte* 
the one on the tall gate and the one attached to the body* Vehicles equipped with aafety straps 
<seot belts) either for the front (tig 2*38) or rear <ftg 2-39) should be inapected to make sure 
that the hocks on both ends are serviceable* that the eyelets that fasten It to the body are seeare« 
and that the belta are adjusted to permit eaav hookup* You find that tf the belts are easy to 
hook up (adjusted properly), passengers* especially In cargo areas* wlU fasten them* To encour-* 
age the use of seat belta. It la a must that ttiey be kept free of dirt and grease* 




Fig 2*37* TaUgate safety Fig 2*38* Seat belts* 

strap* 




Fig 2^3 9w Seat belta <rear)* 
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h» Togli atul eijinpmpnt> Vlatii^l Inspection of the tooU and equipment la neceasary for aocount- 
ablll^» some wiiB may require ym to oarsy Juat a jack and lug wrsnolu CHtier It^ma are kept 
•o that the> may hs Issued as nesded* Regardless of what you are required to have» It must be 
serviceable and ready to perform Its Job when needed » Check to make sure that the lufC wrench do<*s 
fit the lUii^ and that the jack wlU operate* 

1. Summary. The key to e good be forv-ope ration check Is to allow youroelf enough time to do 
lt» It Is not dlfricuU to determine what type of check will be performed If we arrive at the motor 
pool only 5 mlnutea before the run is due out» A poor» hurried oheck will ht done and this ta a real 
li^ustlce to the veMclf and to your supervisors who hsve entrusted you with ihe car^^ operation* 
Slid maintenanc«i of a vehicle* 



2-4* DURING-OPERATION CHPCKS 

a* General, The oheok la oonducted oontlnuously* In all atopa^ 
tuma^ and ohaaglng of the geara the operator should really CMsUar 
It a test and note any unusual or unsatlafaotory performanoe* At 
the right la the Durtng-Qperatlm blook ct the trip tlcket**exaniplad 
are given below* An alert driver mmltora bte Inatrument panoU 
lo6ka* and llatena tttg 2-40) for any notaes that may indicate 
ei4fna« wheel* or power train trouble* MalAinotlona can alao be 
detected by the partteutar odors tflg 2*40) that they produce* 
Electrical odora are dlattnct and are readily dlatlngulabable* 
Ovarhaattng of the engine la also easily dlattngulshable because 
of the smeU« the same as brake (luU* There la alao a fourth 
area to c<maldar* and that Is feeling* noes the steering feel loose* 
does It aaem to pull right or lefl^ or are you receiving exceaslve 
vibration? Under certain conditions does It feel as If there Is a loss 
of power* even If yoo are not haaviUy loaded or the terrain la such that 
a lose of power la not due to abnormal conditions? Let'ti now take a 
look at the apeolHc checks conducted for the durlng^operatlott check* 
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Fig 2*40* Durlng'operatton check**look* listen^ and smell* 

b* Instrument brakes* This check Is for vehicles that are equipped with air brakes and the 
necessary controls* The vehicles discussed In the text are not so equipped* For thla reason this 
check win not be dlscuaaed* 

c* Brakes^ During operstlon* brakes should feel firm and have sufficient free travel* Free 
travel aa shown In figure 2-41 Is the distance from where you start to depress the pedal to the 
point at which you flrat feel resistance <reslstance being the point at which brakes are actually 
startUig to stop the vehicle)* Free travel Is a muat. Too much free travel will cause a loss of 
braking power* Too Httle free travel will cause the brakes to drag* When the brakes are applied^ 
all wheels should atop together and not make the vehicle puU to the right or left* The brake pedal 
should return back to Its normal position after your foot comes off It* This la cauaed by the brake 
return aprlng* Specific free travel adjuatment can be found In the applicable TM for your particular 
vehicle* This adjuatment Is not performed by the operator* but early detection Is the operator's 
responsibility* Brakes should also have the correct smount of brske pedal reserve (fig 4*42)* 
This Is the distance from the floor board to the pedal when the brakes are on* Incorrect pedal 
reserve may be caused by Improper brake adjustment* worn brake linings* or lose of brake fluid* 
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BRAKE PECAL 



CHECK TME TM FOR THE 
AMOUNT OF FREE TOAVEL. 



Fig 2*41 » Brake free traireU 




Fig 2-42* Brake pedal reserve* 

d» Clutch* The clutch pedal^ used to engage and disengage the tranaintselon properly* must 
ti:^o have free travel aa shown In figure 2«43» Proper adjustment Insures that when the pedal Is 
Ki . $ssed^ the transmission can be engaged without the grinding of gears* The clutch pedal also 
,f?.> 1 return spring that will return the pedal to Its normal position when your foot Is removed» 




Fig 2*43* Clutch free travel* 
2*19 
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e« Steering^ Chock for free play (toosenees) In tKe steering wheel* When the steering wheel 
la turned, the wheele should react* If you have to turn the steerlnK wheel excessively before the 
ivhaeU reect^ It should be ohaoked* This eltuetlon oeuaae the operator to turn the steering Wheel 
ba<^ end forth constantly to keep the vehlole from wandering off the road* 

f. i;qgtne ooe ration . This cheek will uncover aymptoma of poor perfonmance. Dur log this 
check your speed will vary« am) the vehicle Is normally under load* Does the vehicle eeeelerate 
properly? Does the engine sound as If all cylinders are flrlt*g or la It sluggish? Does It sound 
rough? Does It backfire? When the vehicle Is stopped, does the engine Idle too fast? This could 
also meke It difficult to ahUt geara* 

g, iJn ilgll ftl »o**gs* Thts during*operetton check la just as important as the rest* It la not e 
catehetl-type checks but one that will help you evold more sertotts trouble. Any unusual noise 
should be considered ea a warning to you^ and Its origin ahould be pinpointed* A nolae which 
sounds like metal la touching metal when the brakes are applied could Indicate that the brake linings 
ere worn and metal la touching tha brake drum* A spring or brake shoe connector could have worked 
loose and be rubbing* A grinding type nolss just when the vehicle Is moving could Indlcete a 
defective wheel bearing* A wUnlng nolss could Indicate that lubricant In the transmlssl^ or 
dUterentlal le low or dry* A slapping sound could Indlcete that a fan belt has started to separate 
end Is hitting sa It goes sround* If an unusual notae Is haerd^ It may be difficult to pinpoint It* 
One of the eeslest ways to locata the nolae la to uae the buddy ^atem* Have somabody s«and on 
the slds from which you th!nk the sound Is coming and move the vehicle slowly to determine the 
locetlon of the nolss, DO NOT sUow someone to hang on to the vehicle While it is moving^ Common 
ssnse must be exercised* If the unusual noise sounds as If It msy be coming from the engine and 
tha oil praasure Is low or nonexistent^ ths vshlcie must be shut down to decreese tl»e po£slblUty of 
Intemel damage to the engine* The problem must bs plnpolntsd and then determination can be made 
as to whether the vehicle can be operated without causing dsmsgs* 

2*5, AFTER*OPGRATION CHECKS 

a* GaneraU The afler-oparatton check (see block et right) 
Is the basic dally aervtce for vehicles* It inaur^s that the 
vehicle has been serviced and is ready to go again* If tha 
operator has not Ustad any dlaorepanclea that would deadline 
the vehicle. It Is considered rtady and operational* To your 
supervisor (who must always know what equipment Is ready 
eo thet be can schedule the dally commitments)^ this Is 
Importsnt Information* We should not consldsr a thorough 
before^operatlon check a reaaon to ptncll in the after* 
operation check* Uems can and do beoome defective between 
the time the before -operettot check and the alt«r*<4>eratlcm 
check* Do not assume everything la ail rtgbt« Thoroughly 
perform all operation checks* 

b« Lights and reflector s* All lights should Ainctlon properly* Inspect for cracked lenaes and 
obstructions that would blo^ the light* Proper adjustment of the heedlights la alao a must* If thsy 
are adjusted too low* you will not be able to sse fer enough In front of the vehicle* If they ere adjusted 
too high* It will be a safety hazard for other drivers* Inspect for loose^or missing screws on 
light retslnlng rings* Check reflsctors for missing or loose bolts* Make sure that the reflectors 
are not painted over beceuss thla will void out the safety factor of visually alerting drivers to your 
vehicle* 

c« Safety devlcaa. The safety equipment listed below must bs checksd to Insure that It la 
functioning properlyt 

• Horn * Must be audible* 

« Wipers * Blades and arms Intact and operating* Tha rubber portion of the blade 
should be free of nlcka and gouges* 

• Seat belts • Should be fastensd or folded* This will help keep thsm eleon end 

the hooks from bslng damaged* 



2-30 



o 9y 

ERJC 

_. 4 





d« En^tr''^"'^^ brnkea. I^Uher the foot or hand brake should be able to hold the vehicle from 
rolling and the foot brake should have free travel and be bard and firm, 

e« Air tanks. This Item Is not found on Itg^t vehicles* 

U Fuel, olL and water . These Items should bo brought up to the oorrect level. The amount 
of the fuel and oil must be i*ecorded In the space provided In the upper right hand corner of the 
trip ticket* 

g. Aaterlakftd Itcna . The five Items listed on the bottom of the trip ttoket (tig 2*1) which aia 
marked with an asterisk (^) are conatdered part of the weekly check« Tha five Items are drive 
belts, battery level* antifreeze^ tires, and oleantog. Checking these Items weetdy Is not to be 
considered as a hard and fast rule« Drive belts should be checked dally for proper tension and 
frayed areas. This Is easily accomplished at the same time that you check the oil. It is true that 
a battery does not use much water, and the water would remain at the proper level until a weekly 
Is due, but can we be sure that it was properly filled on the last weekly? There's ^ posslbUlty 
that It was neglected and the battery Is bone dry. It only takes a minute to cher'** One anttfreeze 
reading weekly nhould be sufficient If we have not added water or had some type of cooling system 
problem* As far as cleaning once s week, you do a more thorough job on the weekly cleaning, * 
but most units require you to clean the vehicle as part of the dally aftsr*operatlon clwck* 




Fig 2*44* OUohaek. 
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K Summary ^ Wc hove provlfloct you with some eoltd gutdeltnes to follow for before*^ durtng*^ 
and after-operation checks^ It may seem that some of these checke are long and detailed^ I think 
that you wUl find that after you have sareftilly gona thrcmgh them on your vehtolo aeveral tlmea^ 
you will be able to do them quickly and etttctmtly* Th«y ahooti Mver be dtsragarded/ You 
hove been or wUl be entrusted with a vehicle oostlng a lot <rf money* Thla vehlole oan be made 
to last almost Indefinitely and kept In the safest possible cMdMon If proper dally oare i» fftven 
to tt« Theea things are Important beoaus;j the Uvea of the personnel you may be required to 
transport are prioeless* 

Section 11* WHEKLY MAINTENANCE 

2*6« INSPf!;CTION GUIUFLINES 

The weekly maintenance check requires more time than do the daily checke simply t>ecause 
it is more thorough tind yon will be performing moro corrective msintenance* 

The first atep in preparing to perform your weekly is to aUow aufltoiettt time to perform 
your checks Next pick a good looatlcm to perform your taoke« Points to consider are location of 
the tool/partB room and the movement of trattio whioh could require you to move the iffMcle« 
For example^ if you were removing the batteries and choea the wash rack to perform this task; 
the washing facility would be minus a apace for other drivers to perforti their cleaning* Being 
relatively close to the tool/parts room wUl save you many trlpa back and forth for dlffi»rent toole* 

Traffic movement ie important* e specially «lf you have to work with winch cables* If you do 
not plan ahead and you block the normal traffic area^ it Just means the cable will have to be lowered* 
Thid may requtr? recleantngJti&xable* InterrupUone like this will require you to take more time* 

Prior to covering the first check* let*s discuss some of the general procedurea for the 
weekly service and inspection* The general procedures listed below apply to all preventive 
maintenance services and inspection and are aa important as specific procedures* Itema should 
be inspected to determine If they are In good condition^ correctly assembled or stowed^ secured^ 
not worn excessively^ not leaking (previously dlscusaed)^ adequately lubricated previously dlacuaaed)^ 
and properly adjueted* These checks will apply to moet items during the preventive maintenance 
procedures^ including attached Iteme such aa canvas and bows* 

• Inspecting for good condition will normally be an external visual Inapection to determine 
damage and/or serviceability which may cause an unsafe condition* This could meant 
checking to see that the Item Is not bent or twisted* not chafed or burned, not broken or 
cracked* not^bare or freyed* not^dented or collapaed* and not torn or cut or^eierlorated* 

^ rnepectlng for correctly assembled or stowed Items la usually a visual check to see If the 
Item Is in the normal position on the vehicle and that all parte are properly secured* 

• InnpHctlon to determine If an Item ..e eeeure la usually a visual examination or a check by 
hand* wrench* or appropriate tool to determine If the item la loose* This Inspection 
includee brackets* locknuts^ colter plns^ locking wires, clamps and connecting tubes* and 
hoses and straps* 

• Kxcesnlvely worn itf a term which means that an Item la worn beyond serviceable llmlta 

to a polni which could result In a failure If the Item Is not replaced before the next scheduled 
service* Parte such as linkage* cables^ and wiper blades should be checked for excesatve 
water* Thle would also include faded or worn tactical markings and data and caution plates* 

• What docB the word tighten mean? Since the word lighten meana different things to different 
people* and becaueu the humen element Is involved* let's discuss it* We have operators that 
are tall or short, fet or skinny^ etrong or weak* We also have all kinds of wrenchea^ So 

wr end up with bolts falling out because they are too loose and others that anap off from being 
too tlt^ht* Thle would Indicate we have many etandards of tightness or that there are differences 
In operation enil toole* As a guide* let'e uee figure 2'*49 and a little common sense* 
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Fig 2*46. Guida tor sUfidard ot tightnaSB 



• If the torm adjuat or check tor WWr ftdijttstm«iit la tmdaratood that the 
appropriate TM «tU be uaad to tlnd tha correct specUlcatlons and the actual adjustment. 
If repairs or replacement are required^ they will be done by ef^roprlate personaal* This 
type ot check Includes lubrtcente^ coolant^ etod ftiel levels* 

• If the word clean Is used* It should be understood thet dirt, lubricants^ excess gear« and 
trash will be removed ualng epproprlate cleenlng toole end compounds* The operator Is 
to be protected^ If neceesary^ by the use of epproprlate safety equipment, 

2-7* ENGINE COMPARTMENT 

e. General, Many Items located In the engine compartment will be discussed leter In greater 
detail In the specific systeme^ but e glance et an engine compartment will often tell you the 
generel condition ot the engine* Is the engine dlr^? Are screws^ nuts« or bolts missing? Are 
any parta missing? Oo you observe eny parts vibrating excessively when the engine la running? 

b, on and weter checks* Check tor proper oU levels remembering that too much oil can also 
cause harm. The oil on the sUck should be visually checked to insure that water or ftiel hae not 
entered the crankcese^ which would Indicate engine problems* Check coolant tor proper level* 
If required^ test cooUnt for freezing point, 

c* Master cylinder check. When you are checking the mrater cylinder for correct fluid levels 
you must first wipe away ell dirt so that when the plug Is removed^ dirt will not tell Into the master 
cylinder* If the maeter cylinder has e vent line ettached# then the vent line fitting has to be 
loosened and removed et the connection going into the mester plug before the plug cen be loosened* 
If the vent tube Is not loosened tlrst^ It will be crimped or broken whan the plug Is removed* To 
check the mseter cylinder^ Insert your finger to e depth of ebout the fingernail (do not Just uae 
a visual inspection)* Add fluid es required^ replece mester clyind^r cep« and be sure to reconnect 
the vent line* 

d* Ceble and connector checks* Check throttle^ fording^ and choke cebles to make sure that 
the ceble stop (fig 2-47 } is secure end that the controls ere In proper adjustment and working order* 
Check sending unite to Insure thet they ere connected (fig 2^46)* Check return springs to Insure 
they are connected (tig 2-49), 
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Fig 2*47» Cable stop. 



Fig 2-4e» Check seiullns tmtU* 




Fig 2-40* Rettirn sprlnga* 

e» japtor mount check * Motor mount bolts (fig 2*hO) should be checked to meke sure they 
are secure* Also check motor mounts tor cracks* They can break and cause the engine to shift* 




Fig 2^50» Motor mount bolt 

f* Leaks * 

(I ) Exhaust leaks can occur between the exhaust manifold and the eadiaust pipes (2 and 3* fig 2*91) 
and the area where the exhaust manifold gaeket 0* fig 2*61) is located* The engine must be 
running to check this but do not *ouch these areas* They get extremely hot* Leaka here 
shcnild be noted and corrected hy t^hop personnel* 
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Fig MttnlfoU exhttust lettk* 

{2) Vttlv« covtTB fflg 2*52) mre m poaalble source of leaks* The gasket mtay be the cause or 
the valve cover bolts could be loose* These bolts are designed tu be seated* Over- 
tightening deforms the cover and it will not seat properly* tf bolts are seated and leak*' 
age still occurs* note discrepancy for supervisory personnel to take action* 



Fig 2^52. Valve cover and gasket* 

g. Air filters* Air niters are normally either wet or dry. The wet type Is the ooe that 
uses oil to trap the dirt and dust* 

(t) Wet type (fig 2-53)* This type of air cleaner has two p&rts* The top portion filters the 
air for the engine* and Ihe bottom portion is the oil reservoir which collects the dlrt« tf 
the element Is dirty* it should be cleaned using appropriate solvent and then shaken out 
and left out to air dry* Empty the oil in the bottom portion Into an appropriate waste 
oil container; clean the bottom portion^ and refill with clean oil* There is an oil level 
line on the Inside of the bottom portion. A higher oil level than what is Indicated could 
result In the excess entering the carburetor. 
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FHg 2*S3* Wet air niter with element and oil reservoir* 



(2) Pry type. An air filter with a dry element (ftg 2 d4> cm al8o be cleaned* Remove the 
air cleaner f^otn the vehicle^ take the filter out of the ahell* and wipe the Inside of the 
Dhell clean* Check the seal to insure that it prevents air from entering without being 
filtered* Using air pressure (tig 3-&$K do not exceed 100 psi and direct air from the 
Inside out* tr air pressure cannot be used* the niter may be washed In a nonsudsing 
detergent and water (temperature of the water should not be hotter than l30^* Rtnse 
the niter In clear water and allow to dry* Do not replace the fitter until it has dried 
off* Do not uae gasoline or solvents to clean the dry type air filter* 




Ftg 2-54* Dry type air filter* Fig 2-SS* Direct all pressure from ttie Inside* 
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Some vehicles (gama goat & M-715) have a rubber type valve called the vacuator valve 
mg 2-56 ». the purpose of which la to extend the operating; life of the cleaner. This valve 
remains closed (it is made of soft rubber) until engine speed (or vacuum ) la reduced or 
until sufficient weight of dirt/ moisture forces the valve open, allowing the buildup of dirt 




VAlVi 



Tig 2*56. Air cleaner base and vacuator vatve. 

K DrlYg ^ettg- Drive belts must be inspected for excessive vear. proper tensloiu and attoe- 
ment. An operator can normally vleuaUy inspect and test the tension as ahown Inflmre 2*52 
and determine if any belts are going to Interfere with the operation of the vehicle This check 
la an operational check, ttot a meaeured mechanical adjustment. Some vehicles are equipped 
with more than one belt When replacing belts, you should replace them in eets. This procedure 
prevents the new belt from carrying all the load (fig 2-58). 



FAN OR WATIR FUMP NOT 





IHE NEW BPIT 
omslUCK WITH 



Fig 2-57. Chock for proper tension. Fig 2-58. Belts should be replaced in sets. 

«frj!l'TJr**ltTu."nJ;f,*^^ *** "P*'**' ^'^^ ^ *° determtoe the prcper adjustment^ 

nJ^\ *<',«'e appUcable TM for that vehicle. Tension adjustment is referred to as deflictton, De- 
neetka Is the distance thai the belt wm drop away from a straightedge that Is placed acr^the 
puUeys as shown In figure 2-58. Figure 2-58 shows the deflection for the gama goat wwJrtates 
that you sbojild have a i /e-tocb deflection for a new aet of belts and a I /4.toch dfSecS^ fSTa 

Jwhri .iJlliU^ """^ 'I**'" * 'O-*"'^" " » '4.lncb beiow the line made 

by the straightedge, ^guw 2-80 sbows I /2-lnch deflection for the M-151 and bSlcates thai thT 

^^rS. i /2-*»ch below the llni. formed by the straightedge resting on the 

{hemwivel**** *o be pot on the puUey bearlfjge and on the belts 
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Fig Drive bett deflertlon for the 

and M-792* 



Fig Measuring 6rlvt belt t«n8ion 

for the M-15U 



COOLING SYSTEM 

A* floaes and clampg* While you are worfctng m the «Qgtne compartment^ give that cooling 
system a good inspecttoru Start with the hoees awl clamps* If a hoee looks like any of thoae tn 
figure 2-6f, It's time to change or adjust the hosee or clamp8* 



WISTURE OR LITTLF 
CEADS OF UATER 
ALOHH HAIR-LINE 
CItACICS OR AROUND 
CONNECTIONS 




A HAR0 AND 
STIFF HOSE 



PRIEO OUT HOSE 
m SNAP OPEN 
OR SPLIT- 



CRACKS ON 
OUTSIDE COVFR 



LINNING IS SHOT. 



WITH FNr*1NE 

pwnrifi, 

HOSE VIR INKLES 
OR FOLDS 
INUARD: 



HOSE IS 
READV TO 

fiO, 




CLAHPS CUniNG 
INTO HOSE OR 
TOO NEAR THE >; 
EDGE OR RIDING ^ 
THE RlOGEt 




SHOULD BE 

SNUG-NOT 

OVERTirWT. 



A MUSHY-SOFT 
HOSE: 



BITS OF ROTTEN 
HOSE HILL aOG 
SVSTEM, 



mJFFED OUT ENDS 



LINNlNG IS SHOT. 



TVimS: 




SHOULO BE 
L1ICE THIS 



HOSE 

TOO 

WEAK. 





Fig 2-61. Defertlveor Improperly Installed buses. 
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b» Qhgtrttctlons blocking air flow to radiator . The radiator front (flf! 2*62) ehould be vtsutlly 
Inipscted for letveB, mud, and Insects, or bent rooUng fins. These obstructions wilt reduce the 
cooling efflclency» If dirt Is Imbedded, first make sure the engine Is cool, then use low wster 
Pressure to soften the mud* When the mud Is soft» It csn be removed more easlly» It may require 
the use of air pressure to blow the dirt out« No matter whether air or water or a fombtoatten of 
both Is used* they should be directed from the engine side toward the front bamper» 




Fig 2*62, Che'jk radiator for obstructions, 

c. Coolant surge tank fflg 2*63^ The surge tank hot sll vehicles are equipped with one) 
mounting brackets should be checked for tightness and cracked or broken supports* The radlstor 
cap seal should be clean* The radiator c^p should be checked to Insure that t>oth locking positions 
are functioning. The first locking position is i^ughly a quarter of a turn. When Die cap is turned 
to this first position, the system Is not airtight nor can It become pressurized here» This position 
Is used to prevent the cap from flying off when It Is necessary to relieve pressure from the syitsm* 
The second position, rou^ly half a turn past the first position* seals the cap down 1a Die filler 
neck so that the system Is pressurlaed* 

The overflow tube (fig 2*42), which may be a hose or tubi. ^ should be checked to Insure 
that It has not deteriorated or been crlmped» and that solder Joints are ttght» A crimp In this 
hose or tubing will prevent the discharge of coolan* the event the surge tank builds up excels 
pressure. Radiator caps sre equipped with a light chain which must be connected to the cap 
and eyelet In the surge tank* 




Fig 2-66* Surge tank and overflow pipe* 

d. Radiator suDPortii> Shroud bolts (fig 2*44) should be checked for tightness* The shroud 
Is used to channel the air around the engine* A loose shroud could wear through the radiator or 
the fan may hit It and cause serious damage* Braces or struts that hold tarn radlstor must Pa 
chectod for tightness (dgs 2*64 and 2*66), Some sre rubber mounted and act as Insulators to 
absofb the vibration tflg 2*66)* Do not tighten them so much that they wtU be unable to libsofb 
any vtbratten* 
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Ftg 2*94* Shroud and radtator br«c« bolts* 




Fig 2*96. Rubber insulator used In the sanne nnannar as a radiator brace* 

Normally, radiators have either rubbsr or spring lnsulCiU>rs (fig 2^67) in the bottom to help 
take tip vibration. Bolts that are so e<}Ulpp€d must not be tightened to the extent that the rubber 
or spring Is totally compressed^ since this would tend to make the radiator rigid and very 
sijdcrptlblc to leaks caused by vibration and movement of the vehicle body* 



Fig 2*87* Radiator Insulat 
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e. FBI). (Iierk fan for tlKhtnaaa by graaplag fhe fan blades (CAUTION^ make aura no one 
could acctdantally hit the atat ler) and with allyht preaaure from front to rear, check for looaeneaa 
of the ahaft (ftg 2*68) In the v-ater pump, if you find looae^ eas In the shafts tt may Indicate a 
problem in the water pump and you ahould Indicate a problem In the vater pump and note It In the 
vfeekly for Bupervlaory actton» 




U Water pump^ The water pamp (Rg 2*68) oould be a aource of leaka* Leaka oan ooour In 
the areas where fhe water pump Jotaa the engine and where the ahaft esrtenda throai^ the pump» 




Ftg 2-69, Water pump with fan removed* 

g. Radiator leaka. The radiator ahoutd be Inaperted for broken or loose solder Jolnta 
loratnl on both sldea of the radiator (I and 2, fig Although the core can spring a 

leak anywhere* leaks are more apt to appear where the upper and lower tanks are connected 
to the radiator core* Alao leaks are likely where the Inlet and outlet (fig 2-71) flttlnga are 
joined to the tank* Small letiks are difficult to see because the oootant evaporates quickly^ 
but If you find discoloration and corrosion^ this will Indicate there Is a leak* 
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Ftg 2*70* Location of common radiator Fig 2*71* Location tt common radiator 

leaks {front vi#w)* * loaka (rear view)* 

2*9. BODY AND CAB 

a« Cleaning and spot palnttotft Cleaning and spot painting ar« more eictenslye vhen performed 
tor the weeMy preventive maintenance check than tor the dally checks Cleaning la not limited to 
Jttst weahtng the vehicle domu Dirt awl trash ihoutd be removed and emees forma or forms 
that are soiled or unreadable should be removed* The gathering places for these Items are the 
glove box tflg 2*72)* oab storage compartmenti (H$ 2*73) under eeats« behlDd eeats« and cargo 
bed ffig 3*74)* When these areas are clean of dirt* give them a really hard loOk to eee If rust/ 
oorrostcn has started^ 
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The enfttne (fig 2»7ri) and the bnttom of the vehtrle (underrarrta^e) may require ^^leantng to remove 
dirt and ftrease. Steam rteanlnff may he rvatlable^ but do not dtrert ateam or water Into air fUtera 
or oU rapi. Do not dtrert fiteam and hold It In one spoclftc area too long either^ since extreme 
heat in generated which tends to remove lubrication frcm Itetns surh aa spring ahacMes and tie 
md ends. 



Fig 2^7S» Engines may need cltanlng* 

When cleaning v«blcles« water should not be directed throughout the cab area» Due to the 
construction of the cab« certain areas retain waten especially In the corners* This water will 
remain for quite some time and will cause corrosion to begin* The canvas on the seats will 
also be more susceptible to mildew iS water Is sprayed all around* Never use gasoline (tig 2-7S) 
for cleaning purposes* The danger Is great and It does not do as good a job as authorised and 
safe cleaning solvents or detergents* Use caution when cleaning engines* Allow the st^^e to 
cool down» tf cold water Is directed at a hot engine (esi>eclally the manifold (tig 2^77))^ cracking 
or warpage of the parts may oocnr* 



AWRIGHT, 




Ktg 2*76. Never clean with gasoline, 
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Fig 2-7?* Allow engine to cool before cleaning* 



Spot painting Is performed after he vehicle has had e good cleaning and ia free of motature» 
Make aure that the areaa that need apot painting are dry* Thla can be done by wiping the area 
dry, ualng air preaaure for lIMoult oomera, or by letting the area air dry. Small areae of the 
floorboards (tig 2-76) and cargo bed areaa will require apot painting from time to time* Theee 
types of areas are not hard to prepare* They are flat and fairly easy to get at* Corroalon may 
be present but it Is normally very light* Areas such as those shown In figures 2-?8, and 
2-ei are the <meB normally neglected* They are haider to clean end prepare but» beoauae they 
are the most neglected, they are really the <mes that you need to take care of* Spot patnMng Is 
performed to arrest the spreading of corrosion. To prepare the surface, use appropriate tools/ 
materials such as sand p^per or wire brush* 




Pi^ 2-?8» Floorboard areas* Fig 2*79* Spot painting neglected areas* 
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Fig 2»S0t» Dtflncull to remov* corroalon* 



Flg3-81« Dltfkttll to lurepare properly^ 



The most tmportant part of apot palottng Is that all corroaton muat ^at be removad^ If 
mat la paltttad ovar* It will atlU co&tlotta to rot away« If tha araa la locatad whara the motatora 
aatttaa* It ahouU ba primad with a lawl baaa/rtiat Inhibitor typa primar« Tha primar muat be 
aUowad to dry nmi than yoo may apply c^raprlata paint tor tha ltem« Whan applying prtmar 
and fliileh palfit (aapealally In comarfl and channals)* do not put It on too thickly. Two or 
ttiraa lli^t coata will atand up longer than potting It on Ilka ayrup. Allow time (or drying batwaen 
coata« 

b« Denta. When Inapactlng tor denta (regardlaaa of whether yon atart from the fronts rear 
or BiAe\ make aura yoo do Inapect all around* Be alert to the tollowlng Itama which are vary 
llkaly to ba dantadt 

• Front and rear bumpara« 

• Brush guards toi radiator* Ugjita^ and the radlaton 

• Fandars« 

• Hood« 

• Fuel tanka« 

« Sides ct cargo bad or personnel carrier^ 

• Cargo bed <bent from loading with crane or torkUfth 

• TaUgata« 

When inspecting^ you should consider dents aa being gougea/deap acratehaa that are below 
the normal surface of the metaU Statamenta auch aa denta thnmghout should not be rnada^ since 
this may mean a lot of danta« Buot locations should be noted* for axampla^ **rlghft eldoi fiKmt 
fender directly over tire, You should give tha supervisor good aotmd Information so he can 
check It and plan accordingly* 

c« Canvas and bowa^ Canvas can be eaatly neglectsd but. If you would^ think of It In this 
mannen it helpa keep both driver and passengers dry and warm; It protaota tha cargo from 
the elements; and It also helps cut down your maintenance^ The cA, wooden troop seats, and 
cargo eldea will require leas maintenance If protected from ejcpoaure to the Weathen Dry the 
canvas when Inspecting^ You ahould visually Inepact tor the liema Usted belowi 



• All bows ttlg 2-82) should be even across the top. This adds to an>sarance and 
gives equal support to the canvas. 
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Pig 2*62, Bows should be the same height to support the e&nvas, 

• U there Is hardware pressing against fhe oaavas as shown In flgnre 2*69» ilps and 
holes will develop. 




Fig 2-e3* Inspect for hardware pushing against canvas* 

• Tying of canvas can be done In many ways. The method Illustrated In figure 2-64 
enables the canvas to be tightened so ihat it wlU not flop and prevents the tledowna 
from coming untied« 




Fig 2-a4, Lashing canvas. 
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RyelfitB (groimviets) ave metal eupporta (tig 2-BS> fbat look like woahere* They are 
ineerted In tfanvit bketreogthen It where ttedowita are Installed, If the tledowa la 
Inserted in the canV««« wlt^ut any eyelet* the canvas wtU tear when the tiedown la 
tightened. 




Fig 2*83, Qrommeta will prevent the canvab from tearing* 

Bowa and troop aeata (wooden) (ttg 2^86) muet be checked for weather cracks* 
mlai ing/looae bolts or eeat plns that hinge the eeat to the aide. If aest ptna are 
mlaeing and peraoonel are being carried* seats could break beoauae of the oneqoal 
support* Troop seat l«gs must be checked for mleslng bolta and free movement* 
Otherwise when the eeats are ralaed to load cargo* the leg wtU not Ue againat the 
elde. 




Fig 2-88* Troop seate require maintenance. 

Cab tarpe are held In by a channel fPg 2*87) located on the top section of the wind- 
ehleld frame* This area should be checked to inaure that the canvaa is locked in 
the channel Also check all fastenere (Mg 2*88) to insure that they are servleeslde* 
If brace rods are uaed* they ahould be straight and yott should make sure that 
retainers footter ptne/safefy ptna) are tnataUed« Some yehlolee also use straps 
ffig 2*89) for canvas ttedowna on the sides or rear* Inaure that the atraps are not 
rotting or not coming unscrewed from the canvas* Make sure that the buolde on the 
strap stays tight when It le tlgfateiw^ Check the plastic wiiulows for cracks and 
discoloration* 




Fig 2*^87* Sliding soft top beaded edge through channel* 
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Fig 2*664 Canvas faateners and raf>portlng tqAb* Fig 2*604 Tledawn straps* 

• Our biggest snetny, when It cdmes to oanvas, la mildew* Mildew can be prevented If 
canvas Is kept clean and dry« Tbla Is aomettmes hard to do, but we can etlU win Die 
battle If we keep a few tilings In mind* Mildew thrives on a combination cS heat« dlrt^ 
and water, bo you can that oanvaa doesn't atand mnoh of a ohance unless we give 
It plenty of heU>t Keeping canvaa clean and eicposlng It to sir and ronllght are the 
two biggest factore need to tight mlUew* Air canvae as much as possible* when airing 
out« use a method auch aa tiie iUuatrated In A« figure If at aU posslble« do not 

roll canvas tightly, because you wlU be helplnff mildew tB, fig 2*»0)« We nalize that 
canvas does have to be roUed or folded at times, but you should never fold or roll wet canvas 
or leave It that way for any length of time. Hanging canvas out to dry as shown in figure 
C« figure 2*90 la dead wrong I 




• If you have a slugglah tipper, there la a special lubricant to use^ It may be hard to 
find, eo you could consider using a wax candle and rubbing both sides of the tipper 
as shown In figure 2*91* 
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Fig 2*91» LUbrlcBtif^ a zipper» 

CUIVB9 shottld be dry before U 1b stored* Any spota cMised by gremse^ or juat 
}>lali) dirt ibrndd be removed* Wire brushing is an seee|rted method for doing thls» 
Pay ftairttcoUr stiratloii to folds and seams: fhey are prime areas for mUdew to start* 
If you should have the job of maintaining stored canvas* here are a few tlps» 

Staok canvas on oleaii» dry dunnage (wood pallets^ t>M^s)* This wtU help the air 
etrculale armml the oanvaa* Keep canvas off damp floors and protected from oicpoaare 
to rain* 



Tag all oanvae* It would also help If you noted t^ie day you put it In atorage» This helps 
when Issuing* because the cue stored the looget^t should be Issued flret (tig 2^03)* 




Fig 2*92* Canvas stored the longest should be Issued first. 



d» SlAflb Check for cracked ^ass In windshields and door glass* Visually Inspect the 
weather seal for wear (fig 2*93)* The weather seal not otdy seals the window around the frame* 
but also acts as a guide wlwn the wli»low is rolled up ami down* If the seal/guide is badly wom» 
it can cause the wtfMlow to be loose In the frame* when this happens, the ^ss is more likely 
to break* evpecially If the window is partiaUy down and the door is slammed. If the seal is worn 
badly enough^ it can also oause the window to slant left or ri^ (not guided properly)* If this 
happens* the wIihIow regulator 0>ert that rolls ths window up and down) will become bent and 
twisted and will prevent the window from going up and down* Windshields are incased In rubber 
but some also have a metal frame* Corrosion la ready to start rotting away at the frame If not 
prevented* If more than the removal d corrosion around metal frvme is neoessary after Inspeotlon* 
Insure thst it is noted on your maintenance form for supervisory action* Caution must be used 
when wire brushing or sanding near the edge of the frame* The glass could be scratched* Pro* 
tect it with masking tape or heavy p^r* 
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Fig 2*93« Door gUds and frame* 



e« Towlng/tledown ffatar^a. Check the nnX (1* fig 2-94) end cotter pin (2« fig 2-94) to make 
sure they ure in place on the pintle hook« The pintle hook mudt be able to tum» but not have too 
much front-to- rear ptay« The cotter pin must be Installed « The upper jaw fig 2-94) Is deelglwd 
to stay in the open poaltlon when opened until closed by the operator* If the top jaw wtU not stay 
open« you wUl find it very hard to hold ttie jaw open with one hand and lift the trailer wllfa the other* 
Safe^ pin (4, fig 2*94) and ehaln (5* tig 2-94) must be attached to the {dntle aa a safety device to 
prevent the upper jaw from accidentally opening* Grease tlttlngd 0^ fig 2*94) Insure proper 
lubrication of the pintle hook. 




Ftg 2*94« Exploded view of pintle hook« 
2*41 



120 



Tledpwii fixtures tfig 2*^S) mmi be visually Inspected to Insure that the fixtures are properly 
aisembled atkd safely pins Installed* Fixtures that are bent and prevent the webMng or chain 
from being passed through the opening are useless and must be replaced* Fixtures should be checked 
by hand to Insure that they move up and down freely* Figure 2*96 lUustratee the use of tledown 
futures* 




biK 2*S5# Tledown shackle^ 




Fig 2'09, Use of tledown fixture* 

SUSPENSION 

a, Qener^ The suspension can be cheeked using a creeper^ but a pit or ramp Is much 
better* First* visually Inspect the v^lcle* Make sure that the vehicle Is on relatively flat 
ground* that it le unloaded* and that the tire pressure is correct* Does it sag or appear to 
be lower In one corner than another? Hils is your Krst tlpotf that something Is wrong* 

b. Shock absorbers. Let's start with the shock absorbers (tig 2*97)^ Insure that the 
rubber bushings are Intact eind not worn* Qraap the shook and try to wiggle It* There should 
not be any pliqr at the print where the mounting bolt pUses through the shook (fig 2*&7K If 
the bushing Is worn* the up and down motion of the shock will cause the mounting bolt to wear 
through the metal part of the shock* Mounting bolts must also be tlgli^ If not* the movement 
of the bolt will enlarge the hole of the body bracket* A wet or damp ai^arance of the shock 
usually Indicates It Is leaking* If S0i It should be replaced* 
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A» Top of ahock* 



B» BotU»n of 8hock« 
Fig 2*97* Shock abaorber» 



C» Bxploded vlew» 



If your vehicle hae shocks mounted as In figure 2-0d| they can be checked by pulllog up or 
pushing down on the front bumper* If there la looseners st ttie top or bottom* the stem may need 
to be snugged up or the rubber bushing may be worn (fig 2-99)» The shock car be tightened by 
holding the stem and turning the nut (Og 2*100)» If the shock Is atlU loose a* sr tightening the 
nut* record It on the weekly for aupervlsory action* Shock abaorbera are exceptionally Important* 
eapectally when coll gprlnga sre used to prevent pitching and rolling. 



VlOMt tvtOCK AllOMf i 




Fig 2«^t*ti4 Shook sbsorber passes through center of coll spring* 
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Ftg 2-99* Shock could need ttghtenlnp; 

or the bushing could be v orn* 



Fig 2-100* Shocks can be 
tightened* 



c* SprlngB, Springs are the next Item* Check coll springs (fig 2-> 101) for cracks and sagging* 
Leaf springs must also be checked for cracks* For a good Inspection meke sure that the 
dtrt le brushed off* A l«faf sprtng may be cracked« and the vehicle may not sag but the rest 
of the leaves are being overloaded* Check both sides of all springs (fig 2->102)* Check leaf clips 
to insure that tbsy have not loonened* Reposition and tighten the clips It required* Check **U** 
bolts (ftg 2-102) for signs of shitting end make sure that they are tight^ l*he bottom leaf has a 
tit tn the bottom that seats In a hols of the axle* Loose **V** bolts can cause it to slip out and 
the spring will ahlft, nemember« that leaves of a sl>rlQg most work qs a team; a cracked spring 
leaf means added stress to the others* 




Fig* 2-lOU Coll spring* Fig 2-102, I^af spring* 

2-11* POWER TRAIN 

a* Propeller shafts and universal jolntj The propeller shafts shown In ftg 2-103 are used to 
transmit power from the transmission and transfer to the front at d r«^jr axles* The propeller 
fthafls are connecletl by n untversa) Joint (fig 2-104)* The propeller shaft (drive shaft) should be 
checkt'd for dents and targe amountti of mud* These conditions could affect the alinemsnt and 
balnnce of th^ ijhaft which would cause vibration* 
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Fig The propeller shotts* 

The universal joints are subject to considerable etress* If the "U" bolts or flange bolts 
(fift 2*1 04) are not kept tight* the excess play will cause excessive wear and could ^ven cause the 
drive shaft to fall out* 




Fig 2*104* Universal jointi connects propeller shaft to axle and transmission* 

Wtien the sbar has been inspected and wr> aro assured that the **U*' bolts are tight* we 
must det(*nnino if the universal joint itself is woitu To do this* first insure that the transmission 
is in neutral so that the shaft can be rotated 360 * Next* grasp the shaft with one hand and the 
universal joint with the other as shown In figure 2*105* Now try to twist the shaft foot push or puU) 
to check for pU '^*ise less)* They should turn together* If there seems to be too much pl^y* 
Indicate that 




KU< 2- lUf). chucklnfi tor worn universal jolntn. 
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The power train mountlhR bolts (lift 2-I06) shoulit be checked fbr tightness* There's a lot of 
vibration and stress on these bolts and thay do work loose* Most power train supports have rubber 
insulators between tha components and the support bracket^ the purpose of which Is lo absorb 
movement and vibration* When tightening these bolts* do not draw them down too much so tnat 
the rubber Insulator is squeesed so tightly that It can't act as a oushlM* 



Fig 2*106« Check powar train mounting bolts for tightness* 

bt Trsnsmlsalon/transfer* The transmission and transfer should checked to see if they 
have the proper lubricant and that they do not leak* On some vehicles the transmission lubricant 
flows into the transfer ease from the transmission* If the level crfT the lubricant 1a the transmission 
is at the proper levels then the level of the lubricant In housing and both the transmisslcm and 
tranafer must be checked separately* Before removing any plugs^ be sure to check the appro-^ 
prlate TM or lube order* To see what Is meant* look at figure 2*1 07» the M-lftl transmlssl<m« 
The head oi the shifter pin may look like the head of Die oil level plug* but If It Is removed by 
mistake* It means deadllnlng the vehicle* Make sure you know the looatltn and remove the oU 
level plug* not the sMfter pln* The shUter pin shouk) have a tab installed^ but It could be missing* 



c* Differentials ^ The bolte that hold the differential covers on (Tig 2-108) must be checked 
tor tightness* Loose bolts will cause the lubricant to leak past the gasket which Is between the 
cover and the face of the differential^ Another common cause of leaking Is e lubricant level 
that is too high* 




Fig 2*107* Accidental removal of the shifter arm pivot pin. 





F'lg 2-106* Bolts must be kept tight to prevent leaking* 
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When the lubricant KetH hot. It expands. If the level la corre* t, there 1b no problem, because 
there Is room for It to expand. Now If the level la too high, there will not be enough room for 
the lubricant to expand when It gets hot, and no plaoe for the pressure to go, so It forces past the 
seals and cauaes a leak. How can we teU If the hibrloant level la too high? First, make sure 
the vehicle is sitting level and that the dlffoi t«i:tlal is cold. Next, remove the fill plug. Lube 
oil should NOT run out (fig 2-109), If the All plug Is removed and oil la not coming out the fill 

plug, we heve determined It Is not too high, but remember it 
could be too low. To check for the correct level, a general 
rulo la to stick your flnrfer In the filler plug hole to the first 
joint (fig 2*109) and If you can touch oil, you're OK, If you 
oBiit, the level should be brought up. We briefly dleouseed that 
lubricant will build up pressure when heated. On moat tactical 
type vehlclea, e breather Is installed to relieve exceos pressure 
^Ig 2-110), We« as operators, must Insure that they can function 
properly. To do this, twist the breather cap (Ttg 2-111), This 
Inaures that the cap la free end not filled with dirt. Next, push 
the cap down. It should spring back iip. This insures that the 
spring-loaded valve Inside in working. 



UMumtM 
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Fig 2-109, DifferenUal 
oil level. 





Fig 2*110, Differential breather valve. Fig 2-111, Make sure that the breether 

valve Is working properly, 

2-12, WHEELS 

Start with the rim and Insure that It Is free of mud and dirU This will make a visual 
inspection easier and more thorough. Check the rim for cracks, broken welds, and dents. 
If cracks are founds the rim shoUld be replaced. Dents will cause the tire to Vun untrue^ which 
Is also a cause for replacing the rim. Lugs are checked next, keeping In mind that there are lugs 
which have left- and right-hand threads. The stud Qug) on the wheel Is sometimes marked on 
the end (rig 2-1 1 2) with an L or R meaning left* or right-hand threads and the nut Is marked In the 
same way. If Just one or two hig nuts are loose^ tighten them properly. If they are all tbond to 
be loose^ jack up the vehicle^ remove all the lug nuts, and check tiie holes In the rim to make sure 
they have not been made larger by the loose nuts* Insure that the beveled edge of the lug nut 
(fig 2-113) tightens against tl^ rim and that the beveled edge Is centered In the rim hole* You 
should first finger tighten all nuts to Insure that they are o entered In the rim holes and then tighten 
them with the appropriate tool. If you find elongated holes in the rlm^ replace the rlm^ 
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Fig 2-112* Wheel etikle mey be marked 
with wi ••for 



Fig 2-ll3» Beveled edge of om fioee Into 
the rim end le oeaMved* 



If the wheel hie a locking rtm» vtouelly Inspect it to Insure that tt 1^ seated* If any work 
on the lock rim is to be done» the tire mnet first be removed from the vehicle and deflated by 
removing the valve core* When the work Is completed and you are ready to inflate the tire» be 
sure to place the tire In a cage to prevent an accident* Ihspect tire thread and side walls for ab* 
normal wear* wear beyond safety ltmlts» and bulges and cuts that sre through to the cord* VlsoaUy 
Inspect for MISMATCHED tires with consideration to siM» depth of tread, and design* Valv« 
cape should be installed to protect the stem threads and keep out dirt* The^stem should project 
through the rlm» centered, and at the proper angle* This wlU prevent the stem from chafiog* 

2-13* FUEL SYSTEM 

a» Tank* Let*s start with the tank (fig 2*114) and its support brackets* Visually Inspect f6r 
dents and creases in the tank« The support brackets should have some type of padding (fig 2*U5) 
which prevents me tai*to -metal contact between the tank and the support brackets* If padding Is 
missing^ there wont be any cushioning effect, and the movement of \he vehicle oould oauae a 
puncture In the tanlu Support straps and brackets must be tight* Record any d«teols noted on 
your weekly form for supervisory actton* 



•tow Mi TAW 




Fig 2<'ll4» Fuel tank* Fig 2-115* Fuel tank psda used to Prevent Wear* 



2*48 

127 



Now takir u look at the filler cap* Visually inspect the cap (I, fig 2-116) to insure that tlie 
small chain is attached to the filler pipe. The chain prevents loss of the capw Next, look at the 
underside of the cap to insure that the gasket (2, fig 2-116) is in good shape, u insures a good 
tight seal between the fiUer neck and cap. The fuel filter {3, fig 2-116) can be removed from Ita 
normal position which la just a little below the top of the filler pipe « fig 2-1 1 a). When you 
remove It, visually inspect It for holes and clean It if there Is any accumulation of dirt* The 
filter can be cleaned by using air pressure and directing It from the opposite end in which the fuel 
is put In the tank* All filters may not have the same shape but they all serve the very aame 
important purpose* preventing foreign material from entering the tank* If holes appear in the filter, 
it should be replaced. 
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Fig 2*1 IC. I'uel tank cap, filter* and flUer pipe. 

b« Fuel lines and fittings* Visually Inspect fuel Unes and fittings for signs <tf leaking* Cau* 
tlon should he exercised when tightening* because fittings may be made of a soft metal such se 
brass* Soft metals oan be deformed very easily either by overtightening or by using an improper 
tool to tighten them with* Line olampe tflg 2*117) reduce vibration and keep the line from wearing 
due to rubbing against some other part of the vehicle* 



4 . 
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Fig 2*117* Clampd are used to support the line* 

c. Fuel ftltiM-d , If dirt or other substances get into the ftiel* your vehicle could be In trouble* 
Most vehicles have some type of Hiel filter* It might start off wtth just a simple strainer in the 
gas tank filler neck (ftg 2*116)* Other vehicles have two filters* the first one being called the 
primary filter (fig 2*118) and the second one called a secondary fUter (fig 2*119)* Other vehicles 
have a glass bowl type filter (fig 2*120)* The strainer type filter is easily cleaned of dirt and . 
replaced as it starts to deteriorate* The primary and seo(mdary filters should be drained 0/2 oup) 
daily before operations and on the weekly* tf possible* the fuel drained should be drained Into a 
container so that the Hiel oan be cheeked for water and other cMtamtnators* In cases of high 
rust content or excessive foreign matter* filters may have to be changed* After visually 
inspecting the fuel if you think that the fitter should be changed^ notify your supervisor for 
oorrective actions* 
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Fig 2»118* Primary fuel filter* 



Ftg 2*119* Secondary Alter* 



The ^ao9 bowl type fuel filter cleans the fttel by collecting dtrt and eediment In the bottom of the 
bowl* To clean this type of filter, loosen the knurled nut at the bottom, swing the metal holding 
device to the side (hang on to the bowl because it coold fall), gently wiggle the bowl free, dump 
the old fuel, and wash or wipe the bcml clean* Inside the bowl there may be a bronxe or paper 
type element* The bronze filter can be checked by wiping it dry and and blowing through it* If 
air does not P^bb through it freely, it has restricted air flow and may need replacing. The paper 
type element should be replaced it dogged up« When replacing the glass bowl^ insur«> that it Is 
properly seated Into the houaing, swing metal bowl supports In line with the bowl, and rettghten 
the nut* Just snug it up, then check for leaking* 




Fig2^I20» Sediment bowl type niter* 
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Fig 2*12K Fuel filter aervlclng* 

2*14. ELECTRICAL SYSTKM 

Our discussion of the electrical ayatetn will Include the batteryi battery tra^i bolddown^ 
terminal lugg| cables* headlamp and bulb repUtoement^ and drive belts* 

Visually Inspect the battery for signs of corrosion or Improper Installation* There are a 
couple of areas that you should check which will require removal of the battery* For inatance the 
battery may have an excellent overall appearancsi but Is the area where the battery la actually 
sitting (battery box) free from corrosion? Is the Inside of the terminal lug <flg 2*122) (the clamp 
that la pushed down on the battery post) dean? These are crltlcat areas and the battery must be 
removed In order to check them* 




Ftg 2*122* Terminal lug* 
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FiVBt remove the negative rliimp» then remove the poeltive clamp* Uae the proper tools or 
you can really ruin an otherwise good job* If the Inside of the terminal lugs needs oleantng 
<ft^ 2*I22)» smalt pieces of aandpeper <a medium or fine grtt would be eaeler to work with) wrapped 
around a pencil or atmilar object will do OK» If they are heavlfy corroded* brush on a aolutlm 
of blmrbonate of soda and water* When the foaming stops* rinse it off* Then use sandpaper or a 
wire brush that Is similar to a fifty col* bore brush or the cleaner spreader tool which is made 
upetrlfically for this purpose* In a pinch* a round file could be used* but do not enlarge the hole* 
Next, remove the buttery holddown by removing holddown bracket roda <flg 2*123)* and lift battery 
clear* Do not set the battery down where It can fait* because the ground can ruin a battery (the 
Impact would probably cause damage)* If the battery poste need cleaning* use any stiff brush <not 
a wire brush) on the top of the battery* If the battery posts or the battery top require a lot of 
cleaning* you lahould consider using a solution of bicarbonate of soda and water* Before you use 
that solution though* you should check the battery to inspire that it has no cracks and that all vent 
plugs are on tight* The bicarbonate of soda and water solution ia hard on battery electrolyte and 
will ruin It* Brush on the cleaning solution and when the foaming stops* wash it off* Next* Inspect 
the bottom of the tray* Thia may require cleaning alao* Clean with soda solution* rinse with clean 
water* and allow the tray to air dry* If corrosion is really t>ad« cleaning may have to be followed by 
wire brushinf; or light sanding* The wrface should then be primed with a corrosive resistsftt paint 
and then pointed with a flniah coat of appropriate color* This task will take time* and the paint must be 
ollowea to dry prior to reinstalling the lottery. The retainer holddown) bracket Is treated In the same 
mrinni>r* If the retainer bracket is coated with a protective rubbe retype substance and corrosion 
has Htarted to work under the coating* it may be necessary to remove ^ coating and clean the 
retainer as you did the tray* When you are ready to install the battery^iea)* make sure the holddown 
bolt Is engaged at the lottery tray end Cflg 2^*123)* 




Fig S-'ISS* Battery holddown* rods* and tray* 



Wiring must be vliiually Inspected* Including the connectors* If the connector Is unplugged 
(nu^ QHd fig 2*125)* it will have an effect on your gages* 
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Fig 2*t24» Oil pressure transmliler 
ronnector* 



Fig 2-125* Fuel level transmitter 
connector* 



Wiring must be checked for frayed Insulation* In aome casea^ depending on the location 
and how badly the wire Is damaged* electrical tape could possibly be used but you should consult 
your supervisor before attempting this method of repair* The reason for thla Is that the area 
taped will not be waterproofi although It could be used tor a temporary repair* In figure 2<l 26 
beloWj notice the rubber grommeta* They must be installed tf wiring U to be protected from the 
rough edfTes of the body of the vehicle* 




Ktg 2-129* Grommets protect wiring* 

Connections that are held on wttft a nut (fig 2*127) must be checked for tightness and corrosion 
on both sides* If corroalon Is present^ both sides ct the conneotor should be cleaned (Insert, 
ftg 2-l2'7>* 



ERLC 
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Fig 2^127* Electrical connectlona* 

Harneaa connectord (Tig 2»128) should be checked for ilghtneaa (fig 3^129)^ usbig juat 
your bat)d« If the connector can be turned by hand* It la loose and should be anugged up to tnaure 
a waterproof connectloo* To tighten these types of connecUons* a spanner wrench Is used (fig 2^130K 




Fig 2^126* Hsrness connection* Fig 2>*129« Disconnected Fig 2*130* A spanner wreaoh 

hsmess connecttoo* Is used to tighten 

harness oonnecttoo* 

When inspecting wlrlfig* you must Include the wiring undernesth the vehicle* Make sure thst 
the clips thst are designed to keep wire from ssgglng <flga 2^1 31 and 2*132) are In plsce and doing 
their Job* Also check the clips thst are Installed In a harneaa to relieve the atreaa on the connectloas* 
If they are mlaelng^ replace them* If they are looat; and the wire haa allpped out« repoeltlon the 
wire and tighten* 
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Fig 2-t3U Wlrtng cUpe must be kept tight. 



Fig 2^32. Wiring cUps wlU keep wire 
up out of the way* 



tt may ber^ome necessary for you» as a driver^ to change the headlljtht lamp or the bulbs 
used In the dtfferent lights sucb as the stop llt^ht/tail light, Wa will discuss the removal and 
installation of the headlight flrat» A standard lamp assembly Is used on most tactical vdilcles^ 
and removal and installation will be the same* Prior to going through the removal procedures^ you 
should be reasonably sure that a defective bulb Is the pr6blem» The only tool needed for this job 
win be a screwdriver^ BUT It must be <tf the correct size and type« This Is stressed beeausa some 
retaining screws will be stubborn and using an incorrect acrawdrlver could result in damaging the 
slot in the screw head so that no screwdriver will work^ or breaking the head of , the screw completely 
off* If this happsns» the vehicle will end up in the shop for the removal of the screw* Why? Well« 
without a watertl^t seal (where needed) the entire Inside of the light will collect mclsture and 
corrode^ possibly causing the entire light assembly to be replaced* Let*s now go through the removal 
procedures tor the headlight* 

Step 1« Remove the screws (normally there are three) that hold 
the headlight rim <flg 2^133) or headlight door as It may 
sometimes be called* Do not be concerned with the lamp 
falling out; tt Is stUl fastened in» but now tha retaining 
ring screw wHl be vlsible» 





Fig 2*133* Headlight 

assembly retainer* 

Step 2^ We can now remove the screws from the retaining ring tflg 2*1 34)* These screws 
and the ring are what holds the lamp to the vehicle* Be cautious in peiformlng 
these steps; there are other screws ^ig 2^195) that are used for adjustment ci the 
headlight* You should not attempt to make headlight adjustments* With the 
retainer ring screws removed^ the ring and headlight can be removed* 
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FIr 2*134. Retnovtngthe Fig 2*139« HorizoQtal and varOoal 

headUght retainer adjastmant aorawe* 

ring* 



Step 3. Gently pull the headlamp from the headlight body* 
connectors (tig 2*136)* Dlaeoimaci the connec* 
tora and the defective bulb (sealed beam unit) wlU 
be free of the vehicle* The new balb wtXL have 
coitnectorsi and yw elmply connect them cor* 
rectly by nnatotUng the number on tiw metal tag 
from the bulb to the one coming from the vehicle* 
At thta point It's a good Idea to teat the lamp by 
putting on the headlight and hitting the dimmer 
switch* 



Fig 2*136. Headlight waterproof connectora. 



This will expose the waterproof 




Step 4. Position the lamp and replace retainer ring and ecrewa. 

Step 5. Keplace headlamp rim/door and screws* This will complete the installation procedttres. 

If a stop light or parking Ught bulb is determined to be defectlvei replacement ia not too dimcult 
but. as stated before, the proper tool is a must* On most tactical vehicles there will be two bulbs 
utttl sometimes three (blackout marker^ parking llghti and directional)* For removal^ follow theae 
steps; 

Step U Remove the door retaining screws (normally six) holding the door/cover to the li^t 
body (fig 2*137)* 
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Stop 2» Hemnvo the door g«iit)> go that the pr^ornied gasket Is not ruined (fig 2-]38>» As 
previously mentioned* this makes the tight assembly waterproof* 




Fig 2*13B» Removing the door to expoee the bulbe* 

Step 3» The bulbs are now exposed and can be removed* The type of butb used Is e bayonet 
type <flg 2-^13b)* It has two small tuge» one on either side of the base» 
For removal^ the bulb must be gently pushed in and turned counter* 
clockwise (to the left)* A new bulb can be inserted in the socket and 
turned clockwise (to the right) so that the l^gs wtU engage in the sbts 
of the socket At tlmes^ when removing a bulb« the glass portion ma^ 
break off from the meta^ baee* If this happens^ the batteries should 
be disconnected* Use pliers to remove the base* Test the new bulb 
after it is installed prior to replacing the cover* 

Fig a**] 30* Bayonet* 
type base 
bulb. 

Step 4, Insure that the gasket on the door is in place and position the door (make sure the 
red portion Is at the top) and secure the screws* This completes the instsllatlon 
procedure* 
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A briof explanation of tlit* drive helta Is included here because they transmit power from 
the engine to drive the alternutor/Renerator* The drive belts must be visually Inspected to deter* 
mine If they are frayed or excessively worn (fig 2-140)» They must also be checked for proper 
adjustmont pension) (fig 2*141) and allnement» Most military vehicles are equipped with more than 
one belt» Upon inspection* If It appears that one belt has stretched more than another oo that only 
one Is taking all of thn loafl* thn heltri may have to be replaced* When one belt needs replacing* 
the entire eet should be rcplnccf)* Then all belts will sharB the losd equally* , ^ 




Fig 2*140* Visually inspect drive belts* Fig 2-141* Belts may require adjustment* 

2*15* STKERING SYSTEM . 

a* Steering gear box* Check the steering wheel for looseness (push down and piitl up)* If ft Is 
loose* the nut under the horn <fig could be l^^se or it could be a bearing in the steering 

gear box* The operator should not repair it* but he shoold report It* Check and ^ee If the steering 
wheel column flange <fig 2-143) is tight* If It Is loo/ie* thn whole steering wheel column will be 
loone* 




Fig 2*142* Steering whoei* Fig 2-143* Steering wheel column flange* 
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Check the steering gear box mounting boltB to Inaure tlghtneas (Ttg 2<144K When Inapectlng 
vlaually* the buddy 4ystem should be uaed* One person can turn the steerlnR wheel back and forth 
while the other visually checks th« steering gear to see if It moves away from the frame* 




Fig 2-144* Steering gear mounting bolta« 

b* Steering gear linkag e* Using a little team work« have a man turn the eteerlng wheel back 
and forth ooDtlnuously* wnile he*o doing that ttt*a best U vehtole Is on a lift or over a pit)* observe 
tie rod ends (<lg 2*^145)* Being worn will cause them to be loose* If the wheel cm be turned back 
and forth any great distance without causing ttie wheels to move and the tie rod ends are Ol^ fhe 
pitman arm may be worn (tig If looseness la observed* report It for correction. The 

eteerlng bellcrank may eleo be loose (Tig 2^147)* Adjustment and replacement are done by shop 
personal* 




Fig 2^145* Tie rod enri* Fig 2-146* Worn pitman will caube 

looseness In the eteerlng* 




Fiff 2-147* Bellcrank assembly* 
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2-16* EXHAUST SYSTKM 



Perform a visual inttpectton on the exhauBt ByBtetn |flgs 2-*14H ntu» 2-*149)« J.ouk for touBo or 
broken clampBj looBe» cracked* or mlBBing brackets or hanger (to keep the ayatent up nnil vIorv of 
rough terrain and tight from vibration); dentB (severe enough to obstruct exltauBt)j rust* or holes Itt 
the exhaust plpej mufHer* or tall pipe* Inspect the system to Insure that it is not ruhbln/: or chafing 
on parts of the frame or against wires and lines* If you should spot a shiny ar*caj check it out* 
Chances are something Is rubbing against tt* 




rAICPtPC(0lffU8lfl» 




i Uii.i) < III c 1 , .r:n I thi* vrhlt^h^ up ami, uslni,' your foot or a ra&t PluR the exhauet pipe 
uiily fiM ;i i t»(tpit s^>ruiia:t, I'Mu nuiUtoU vviU cletect ntost leaks* ThU Uthe final check and 
rcnlly i^^ ai'cetiHary* lixhaufU Icakn can also allow carbon monoxide to enter the cab area* ThU 
rati hi* fat.il, eti|>eclatly In cold weather when operators have the windows rolled up (Tig 2*1S0)» 
prc'vt nt tliiti* at leatit one wlndnw or vent ahould to partially opened to allow for the ooatlfluotts 




Fig 2^1iiO» Don*t roll wlndowa up tight* 

ttAtiKS ANDINSTHOMKNTR 

R. V ji Hu; il lnBPectinna> t*lr8t» vlaually Inspect gsges* Make aure that the glaaa la not cracked* 
f ratrkml i^^\HH allowB multfture to enter the gage* Vlaually inspect for paint on the glass or a 
Hmcikecl condition which would tlecreaae vialblllty» Gages may becon\e looae in the panel (fig 2*1 51 K 
Ttu* Ittfelf Ib held In Uy a bracket* Nota that the atandard l^ypa connectors are used to activate 
the fiURes, 




Fig 2*151* Check gages for cracked and painted ov«r lenses* 

b» operational clieck* After the visual Inspsctlon, start the vehicle to make sure the gagas are 
in proper working condition* Before a determination Is made that gogea are broken^ make ^ure that the 
prnblcm in not with something eiue^ For example* the fuel gage does not register* ts the gage 
iltrft*ctlvc or could it be disconnected as In figure 2*152? 
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Fig 2*152, Hear of instrument panel showing typical bracket holding gage in» 



The temperature gage reflects an ejctremely hot temperature. Is it the gage, or conld the 
belts be looae, the radiator blocked, the water pump defective^ or just plain low on coolant? 
Do not take for granted then a gage la defective. If the oU gage reflects a low reading or no read** 
ing at all, then etop the engine. Determine why the reading Is low or non-existent before raining 
the engine. Gages are your best friend^ but they must be understood and monitored to help you 
prevent damage to your vebiole. They cannot tell you the exact problemi but they do alert you 
to fheilrst sign of troublcf, 

2*1B> TOOLS AND EQUIPMENT 

There will be some units that do not require the operator to carry any of bis OEM/OVM 
equipment^ such as shovel and pick mattock. They are maintained and inventoried periodically 
by someone in the operations section. But It your unit Is one that requires the equlimient to be 
on the vehicle^ here are a few UpB* Items with wooden handles shotdd be treated with a wood 
preservative and not painted. Wood preservative wlU keep the wood alive and help prevent cracks 
caused by moisture entering the wood, Qt Is easier to Inspect for cracks and other d^eots 
that could be easily overlooked it painted, ) Ihspect the cutting edges of the axe, picki mattock, 
and shoveh Water and Atel cans <fig 2*153) must be Inspected to make sure that they are not rusty and 
are free of trash. Both gas ai^ water oans have seals in the cover that prevent spillage and ketp out 
the dirt and dust« Do not use a water container to carry Aiel or a fttel container to carry water. 
Cans are generally marked^ but it not, there Is a distinct dltterenoe. The gas can has a screw 
type cap which Is attached with a chain tflg 2*154). The water can cap (fig 2*155) la equipped with 
a locking device which seals when the handle is in the down position. The water can Is not fitted 
with a epout and the opening will be a lot larger than the gas can. Most water cans tflg 2*155) have 
s coating in the Inside similar to a water trailer. 




Fig 2*153. Water can and gas can with spout. 
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Fig 2*lS4« Can ised for fuel* 




Fig 2*155. Water can. 

Your baMlc hnncltooU (fi^ 2^156)* if carried in the vehicle* should be checked* The tool bag 
Hhouhl be c leun and rhcckcd for mildew* Straps ahould be checked for fraying and also to see if 
the buc'klf*B are working* The druln plug wrench (straight bar) should be checked to see that it 
floes not hiisrc^ burrs ao that It will fit the plug hole* Check the screwdriveie for br<^en or 
roundcd^orr tips* looBe hnndlcs or bent shanks (Someone may have used it for a pry bar)* Insure 
thot the pliers can bt* adjusted antl the teeth in the jaws have not been worn off* Inspect the wrenches 
to insure thnt adjustment cun be made* Check wrench jaws to determine that they are smooth 
imt\ fl:it. It is possible that they are sprung out of shape* The tire changing tools should be 
rhrckt^l tf» luHure thnt they are properly lubricated* Mnke sure that the jack wiU go up and down 
with rtMfion:)ht(^ vi\r*\ c:heck the tip on the jack handle (end that fits into jack) to make sure It 
Uah not \wvi\ broken ^rf* The lug wrench Is manufactured with an angle to it so that when the socket 
rfjfl in Oh the w1iei*l luff- the handle will clear the tire* tf It is bent* it will not function properly* 
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Inspect the Ineide of the eocket end ot the \ug wrench to insure thot it has not been rounded qH* 
If It hae been rounded off and you attempt to use it* thia may also cause th«- lug nut shoulders 
to lound off* 




Fig 2^156* Operator's handtools* 
Legend 



1* Tool bag 7* 

2* Web strap B« 

3* Wrench (for servicing truss 6* 

ABsembly) 10* 

4* Pliers^ ellpjolnt 11* 

S* Wrench* adjustable 

6* Screwdriver tflat ttp^ 



Screwdriver (cross tip) 
Wrench (drain plug) 
Sclaaore Jack 
Jack handle 
Wrench (wheel nut) 
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All tools should be reasonably clean ^nr) free from rust* Let*s not forget the tool compart* 
ment where this equipment Is stored* It must be kept clean and dry, because It Is an Ideal place 
for mildew and rust to thrive* 

2*19* SUMMARY 

The Items covered under wfckly maintenance were not intended to cover each and every Item* 
The Items covered were areao that are commonly checked In the performance of a weekly, Yott^ 
as an operator* can enlarge the list of Items that require checking* A weekly la worth Ita weight 
In gold If performed properly* It's a tool (hat We have to make sure that our vehicle stays in 
the best possible condition* 

Section III* EFFECTS OF IMPROPER DRIVER'S MAINTENANCE: 

2<20« ABUSE OF EQUIPMENT 

a* General * AbuBe of equipment can be found in several forms* We may have the idea that 
ahuBc Btems only from the manner in which the vehicle Is driven, but a fair portion of abuse Is 
caused by unknowledgeable operators who are trying to accompUah the job the b«st they know how* 
Examples of abuse from LACK of or IMPROPER driver's maintenance will be discussed and empha- 
sized In this Acctlon* As you look at figures 2*157 to 2*182; ask youraalf bov many of these oondl* 
tlona that reflect abuse have you aeen and possibly contributed to unknowingly* 

b. Tlrec * I^I^^^^H 

(1 ) Worn beyonl-USe * Tire destroyed completely so that 

It Is not even recappable* This abuse could have been ^^^^^^^H 
avoided by frequent Inspection of the tires to determine 

If the tire should be replaced or rotated* Even If a me* ^^^^^^^^H 

rhanlcal Irregularity did exist* It still ahould have been 

detected* ^^^^^^^^H 



Fig 2*157* Tire destroyed 
completely. 

(2) Worn but recappable* Tire destroyed by Irregular wear, 
but could possibly still be good for rvcapptng* To avoid 
this abuse* do the foUoWlngt 

# Inspect frequently* 

# Maintain correct air pressure* 
^ Rotate or match tires* 

• Notify your supervisor, since a 
mechanical Irregularity could be 
causing this condition* 

• Give a little thought to changing your Fig 2*158* Tire worn 
driving habits* Irregularly, 

(-0 Urlven when low or flat * A tire can be destroyed by running 
it when flat* This abuse causes the c^rds on the Inside of the 
tiro to break* This same condition can appear but not In as 
ssvere a form If the tire Is run with extremely low air 
pressure* This abuse is uncalled for* You can prevent this by belaft 
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aware of a change in your vehicle handling 
characteristic 8« such as pulling to the right 
or left» If the vehicle is weaving uncontrol-* 
lably« thai iB the time to STOP and investi^ 
gate* 




Fig 2>IS9» Tire cords broken* 



, Trailer* 

<1) Handbrake* It is the operator's responsibility 
to make minor handbrake adjustments* Improper 
maintenance or lack of operator's maintenance 
can cause the handbrake to become frozen be> 
cause of rust^ This is easily prevented because 
the top of the handle has a hole in it* A couple 
of drops of oil put in this hole during your weekly 
maintenance will solve the problem* The handle 
should turn freely* 





Fig 2-1 60» 



Handbrake 
adjuetment* 



tZ) Misuse* Lack of operator's maintenance can cause the trailer bed to become ^sty (A) to 
the point where it has started to eat Into the metals especially where the bed meets the 
sides* The electrical cable (B) (also called whip) has been pulled out of its connections 
at either end* The electrical connector ic) has bent prongs and is rusty on the inside* 
The landing leg pin (D) cannot be palled out without great difficulty* The data plates^ 
reflectors* and even the talUlght (E) are not entirely visible because they have been 
painted over* 





A* Equipment bed rusty* 



B» Improperly disconnected cable* 



Klfi 2*161* Lack of or incorrect driver's maintenance* 
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C* Improper storage of cable* 



D» Landing leg ptn will not poU out* 




E» Painted data plates and reflectors* 
Fig 2*1 61 * Lack of or Incorrect driver*s niatnteiumce**contlfiued* 



(3> Corrective tips* The lack of operator's maloteiiattce that is shown In figure 2-161 A 
through i could easily be corrected and here's bow. starting with figure 2-161 As 

• Insure drain valves are In the open position (fig 2-162), 

• Park trailer (fig 2*163) with It slightly tipped either rearward or forward* This 
way the water can drain out of the front or rearvalve* 

• Inspect regularly for corrosion* K you find corrosion, remove it and spot paint 
the area* Check the drain valves to Insure that they are not blocked by traah wwl 
are open- 




-162* Drain valve* Fig 2*163* Remove all water* 
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Wht'n removing any intervehirle electrical cable« grasp it «t the neck {tig 
Another cause that affects both ends of the cable Is failure to disconnect H completely, 
leaving the cable to be dlacoruiected when the vehicle Is driven off. Most vehicle 
receptacles are protected by a cover. When the cover Is flipped down to insert the 
cable* It slBo connects to the cable plug to hold It In the receptacle* If the electrical 
whip Is stored properly, that will prevent most of the prong damage as well as the 
ruflt« Stored properly means banging on the holder afl shown In figure 2*165, This 
puts It out of the way* It won't get mashed into the dirt, and it also Is hanging prongs 
down to prevent water from settling in it* Another reason for prong damage Is If 
the prongs are not lined up with the holes on the vehicle receptacle when cMnectlng; 
this will cause ttiem to bend* 




Fig 2»164* Correct removal of cable* Fig 2»16S* Proper storage of cable and chain* 

• The landing leg pin can be cleaned easily with steel wool and a light coat of lubricant 
pat on the pin, so retracting the leg ia not a problem, 

# When 0pot painting, if it happens to be near a light or data plate, either remove the 
Item* mask the item* or If you cannot do thio* coat the item with a light coat of 
grease* Paint will not stick to a greased surface; then* when the paint Is dry* the 
grease can be wiped off* 

d* Battery* 

0) liolddown* Battery holddown frame is not doing 
its job beoausa the flat washer under the nut Is 
missing* The nut can drop tbrtmgb the hole in 
the frame* The batteryftos) can shift and looaen 
the battery olampa* 




Fig 2*166* Battery 

holddown frame* 
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(2\ Battery comparfanenU Battery 
compartment has water sitting 
on the bottom which can also 
happen to the tool compartments 
This Is the beiat woy to produce 
rust and corrosion* Since our 
mission Is NOT to grow rust, 
got rlf* of the water* Check those 
drain holes (fig 2*167)« to Insure 
that they are open* Inspect 
frequently and spot paint If required* 




Fig 2-^1 67* Drain tubes* 



e* Radiator* Rubber insulator is broken or missing* 
Without it the fon nan hit the radiator* resmtlng in a ruined 
rartiotor core* This Insulator should be replaced with a like 
item, not a bolt* A bolt would hold It away from the fan* but 
it would he riflid* This could cause the solder connections to 
break* 




Fig 2«lfifi* Rubber Insulator* 



f* Windshield wiper* If the wiper blade In missing, the 
end of the arm will cause a series of scratches* This normally 
orrura right at eye level* and In most cases the windshield Is 
l ulned* A light scratch can sometimes be buffed out with a 
special compound* If the vehicle must be operated, remove 
the other AKM and blade* Install this blade on the drlver^s 
Btde until a replacement Is InBifi!!^* 




g* Instrument_paneU Instrument panel Is loose because 
lock screws are missing or looHe* Gages have moisture In 
ihem or ccackerl lenses* If this is the case* It should be 
reported ho thot the gage can be replaced* Instrument panel 
lights and gages have been painted over which Is a sign that 
spot painting may have gotten out of hand^ Normally there 
are other arean thit really require spot painting a I^t More 
th:in the Instrumc^nt panel* 



Fig 2*169* Blade missing from 
arm* 




Fig 2-170* Instrument panel* 
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2*21, MISUSE OK TOr)LS 



Tools are necessary for performing preventive maintenance* It Is vital that tools be used 
properly and for the job for wUch they are Intended, Misuse of tools does not always happen 
because an operator doesn't know how to use them properly^ but becausa the proper tool Is not 
readily available or Is unserviceable^ Here Is where we contribute to the big circle^ We need 
oil for our engine^ so we should use a container such m shown In ilg 2-^171, This contstoer Is 
dirty and the tlex spout le broken so that more oU goes over the engine 
than In It* We may not even be able to find It* So we use a container 
as shown In 2-172* There's no harm doM« right? WRONQll We have 
contaminated the container used to fill the radiator^ so e radiator could 
end up with oil fttm In the coolant* This wiU deteriorate the rubber parts 
as well as help clog the system, Since the radiator can does not have 
any marks for use In measuring^ we have to guess at the amount we draw Pig 2*171* OU oontalner* 
from ths oil drum* If that amount puts us at the correct oil level we make 
out, no waste* If we have drawn too mucfa^ wUl the excess be put back 
Into the drum? Chances are« it won't* If the next driver comes along 
and uses that same oU, It may have so much contamination In It that It 
couldn't be used for a dusty road* This can happen to any of our equip- 
ment when It Is not used and matntalned property fwUoh iMtudes 
returning the Items to their proper place In a olean cotidltlon)* Jt 
everyone does his part* the Ug olrol* wUl endj otherwise condittops 
such as shown In ngnre 2-173 wlU ooour* Fig 2*172* Water eootalner« 





n 



A little extra ^ort ^d 
it could have been used 
many times over* 





Bolt head rounded off so that 
no wrench wUl fit iu 




Piles are brittle anft will break 
if used for prying. 




Screwdriver that will «nd up going 
around comers it wasn't meant to* 



Fig 2-173* Misuse of tools* 
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Tools will last a long time If properly maintained^ used in the proper manner^ and returned to the 
proper place. If we follow the tipa in figure 2*174 we are on the way to being a auccese. 




Chapter 3 



FIELD E CPBDIENT REPAIRS 



3-1, INTRODUCTION 



Before we get into the actual repairs^ let*B make aure we have a fuU understaniUng of what 
expedient lepalrb are and what their puipoae actually Is , A fleld expedient repair Is a temporary 
repair performed by the operatar^ uatnjr material that available « This type of repair is for 
emergencies only^ when It is vital that the vehicle be kept operating and normal maintenance 
facilities cannot he reached* Field expedients ' fe pexformed when there ts no other aUematlve* 
Safety precautions must still be met and the possibility of bodily tojury ts still of great concern* 
We will now dlscusa some of the fleld expedients that are of concern to the operator 

3*2* FAN BELT AND FAN 

a» General * A brok'in blade on the fan causes excessive vibration of the engine^ making It 
dangerous to f>perate the vehicle* A fan belt can break or beconte loose on any vehicle at any 
time* * 

b » Broken blade* U a vehicle muat he operated with a £an with one blade broken^ cut or break 
off the blade on the opp06l^^ side as llluatrated In flgure 3*I» ^e vehicle can then be run aa loi^ 
as the engine does not overhea't» 



CUT OFF OPPOStTl 
BtAOt HBRI 




^BROKIH BtAOB 



FAN httr 



Fig 3-1. Fan blades* 

c » Broken fan belt. Repair a broken Can belt by splicing It with wire aa shown in figure 3-2 » 
Lacing a belt together with leather shoelaces ts another e)qpedlent» 




Fig 3^*2* Bepalring Can belt* 

d . Loose fan belt. When a fyn belt ts too loose to work properly and no further adjustments 
are possible^ wrap It with friction tape. The tape thickens the belt and allows adlustonents to 
be made» 

e« Su bstitute belt. If the belt cannot be repaired and no spare la on hand* make a substitute 
fr^'^m H piece of rope* auch aa a fiber rope ft^m the vehicle's tarpaulin or a piece of field 
telephone vvlre. Loop It around the puUeya three or four times and tts It with a square knot. 
Figure 3-3 lUuBtrates how a substitute fan belt la Installed around the fan* crankshafts and 
generator pulleys* 
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ROPI 
IXPtDtiNT 




SIIBSTITUTI FAN BtlT 



Ftg3*3. SubBtltute ton belt. 

3*3, UXa'^E OR BROKEN BATTERY CLAMP 

A battery clamp may be loose around Us terminal post« preventing It from maklnit a good 
connection* It 8o« drive a nail or metal wedge between the clamp and the post Od pictured In figure 
3^4* 'nili makea a fast connection* completes the circuit* and allows the vehicle to start and 
operate normally. On the other hand* t\\e cable clamp may be broken* A break can be repaired 
hy wrapping a strip of tin around the outside of the terminal post* punching holes in the ends 
of the tin* and then putting the bolt through both the broken clnmp and the tin* 




CABtl ClAMP 



Ftg 3*4* Loose battery cbmp* 

3-4. BROKEN TERMINAL POST 

If one of the terminal posts appears dsad wlien shorted with a plt^cc of metal or wlre« It 
may be broken* The Insert In figure 3-5 showd how a nail or self-tapplnf^ scrv?w can be driven 
through the center of the terminal post until It makes contact with tlte |iost*s base Inside tltc battery. 




Flfi 3-5* Broken terminal po8t* 
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3*5* REPMBINO HOSKS 



&* General > ftodiaior hoses conmot the top tanU to the cylinder hem^ 
the water pump* LieBklng and ooUapaed hogea can be repalredj mbfltttAite parte oon be made for 
worn out bosea and broken hoBe olamps * 

b« Leaks* FU leaks by wrapping frlcFUon tape or any nonporous mater^ suoh as a piece 
of raincoat or nibber floor mat* tightly overthem* Hold the patoh in place with wife or string* 
Repair bad Icake with a (dece of tin ahaped into a cylinder with the same diameter as the inside 
of the hose* After atret^enlng the tin ojiUnder by bending the ends sUgJifly toward Uie oenter« 
insert It Inside the hose« being euvo that It oovers the damaged area* Wi«p the outtlde of the 
hoao with vlre and soal it with tape or battery tar* 

IT a leak persists at a hose oonnection even when the clamp is fttUy tightened* remove the 
clamp« wrap tape or string around iihe hose at the connection* replaoe the clamp« and tt^en 
It again* 

o« Collapsed hose. When the lower hoa<' beoomee cU soaked and la subjected to engine heat« 
It gets soft and often collapses from the suction of the water pump* Overheatinc at high speeds 
resulte * Prevent the collapse by Inserting & pteoe of heavy wire ccdled to the same diameter 
ala^e ts the inelde of the hose « Figure 3*6 shows a cutaway view of & hose with ooUed wire in* 
aerted In It* 




• FftlHG Oa COIL 
OP WtRB IHSIftTID 



Fig 3*6 * Cutaway view of hose * 

d* Substitutes forhoee* Make a substitute hose from a section of inner tUbe* Adjustitto 
the proper length by folding back both ends of ttie tube several times* InstaU the substitute hose 
on the connecttonsj plaoe the clamp on the folds and tighten It se<nirely* 

e * Substitute for hose damp, Replaoe a broken hose damp by using a piece of wire about 
20 Inches long* Tie a loop In one end of the wlre« bring the other end around the hose and through 
the loop, and pull the wire as tight as possible* and tie It tightly* 

3*6, REPAIR OF RADIAtOB CORE 

a* General * Holee may develop In the tanks or cotej ehellfire and flying debris may damage 
the radiator* Freezing may oauae leaks in eeams and Joints, Expedients for repatvlng these 
defecte are easy to apply, 

b* Bbles In tenk* A small hole in a radiator tank may be stopped by plugging It with a match, 
pencil, or any piece of wood ehaptd to fit the bole * Wood expande when wet and seals off the leak * 
Cigarette tobacoo eprinkled into the radiator while the engine is running may lodge in holes in 
the core and prevent water from running out* 

c , Punctured core* tf a tube in the core Is punctured* cut through the fins to reaoh the damaged 
tube . After cutting the tube at the leaking spot, maeh (crimp) the two ends wUh a pair of tdiers^ 
thr*n doiiblc the ends back against thetube as ehown in figure 3*7* This expedient may hold for a 
long Umc; however^ If several tubes are repcdred this way« the effidenoy <tf the radiator la re- 
duced and the engine may overheat* 
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Danube from f rawing > A radiator (lamagcd by freesliiA wlU probably devetop leaks at the 
expanded ieams and Jotnla* Chewing gum Ih a handy repair material* When antifreeze Is not 
airallable« a radiator and mglne Uook ahould be drained when the vehicle la not tn use; when op* 
eratlng^ the lower part of fhe radiator can be partially covered* The temperature of the water 
can be controlled by Increaalng or decreasing the covered area* 




Fig S^-T. Repair of punctured radiator core* 

3*7* THERMOSTAT 

£r the thermostat Is stuck tn the closed position and will not open (overheating)* It can be 
removed and discarded* Ih cold weather, the radiator can be covered to keep the engine at nor** 
mal operating temperature* A thermostat stuck In the open position will cause the engine to run 
cool* It should be replaced at the flret opportunity to allow the engine to warm up to the operating 
temperature. 
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a* CSenoral> Although acoeflfiorlea add to vehtclo and driver safety* moat of them arc not 
needed In Qmergency drlvtng» For example* there is no reason in conibat to atop driving a 
truck because thi' horn won*t woi1c» On a dark nighty howover^ fhe loaa of headlights is almost 
txB ciSppllng as the loss of a wheel* A bniken windshield wiper cm make driving abnoet Im* 
poflfliblc la a severe rainstorm* 

b» HecuUIghtfl, Blackout lights oan t>c used when fhe headlights are burned out* Remove fhe 
eoverpiate and Ivtm from ths blackout Ughte; they will glvs enough lijght to permit driving at 
rt'Uuced speed » 

c , WlndflMeld wipor . If the windshield wiper wonH work* put a string around fhe wiper arm* 
brlnff 1? tlm»ugh the Inelde uf the cab from one aide to fhe other* and back to the wiper arm again* 
By puUlng m the string* you have manual control of the wtnidshleUI Wiper* 

i*9 * RKPAIRINO LEAKS IN THE FUEL SItSTEM 

n* Oencml* Small pln^else holes and punctures In a fUel tank can be plugged to keep fUel 
from leaking out, A temporary gasoline container can be hooked up to take fhe place of a totally 
damaged tank* 

b^ Fuel tank* 

(1) Small hole or leak, A eelf*tapping ecrew* a washer^ and a piece of some material to 
uee for a gaeket are all you need to eeal a small pln^elfte bole Itijhe gasoline tank* Self* 
tapping ecrews can be found on window or windshield frames Inside the cab* A piece of 
leather from a tarpauUn strap or rubber from a tire makes a good gasket* Figure 3-S 
shows how you place fhe washer under the screw'e head and force the ecrew througit a 
hole made in fhe gasket material down through fhe hole in the tank* The screw Is then 
tifilttened securely* A leak in tile seam of fhe fuel tank can be stopped by rubbing eoap 
Into the cracks 




Fig 3^8 « fiepalr for hole. 

(*^) Puncture* A tank may be damaged by a eharp obje,ct piercing it and puehlng the edgee of 
the break to the ineiile* To repair euch a puncture, cut a plug from a tire* rubber heel» 
or rubber hose about the slic and shape of the hole* Remove a bolt and nut from the 
vehicle and force the bolt through a hole cut in tho center of the plug* After InstalUng a 
nut on fhe bolti force the bolt and about half the plug Into fhe hole in fhe tank; tighten the 
nut until the preeeurc on the rubber forcee It to expand ar^ plug the hole* Figure 3*8 
ehowd how fhe rubber expands and fllle the hole* A repair of this kind will last for on 
indefhtlte len^ of time* 
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jplg i^9t Repair for punctured tank. 

(3) Unrapairtbte d>m>M * If a ftaai tank t« damaged beyond repair^ mount a container 
higher than the carnuretor In the engine compartment, A gaaollne can makea the best 
aubatitttte for a tank but ai^ffthlng will do* even an arctic boot* Cut the fuel line leadlog 
from pump to carburetor aa far from the carburetor ae poaalble» The line must now 
be bent but tMa muat be done careAiUy; otherwlae you may crimp the line and cauae a 
etoppage» When the line le bent at the flrat point near ttie carburetor and prior to bending 
it the aecond ttme to go down Into the Unk« tne line muat be tilled with fbel* Then hoU 
your ttiumb or finger over the end to prevent the fUel from flowing out Mow bend the 
line 0ceeplQg the end blocked) no that it la aa near the bottom aa poaalble* Once the line 
la down In the container* your thumb or finger can be rem6ved» If the line la too shorts 
uae the wlndaMeid wiper hose to lengthen it^ Aa long aa the container la kept filled with 
fUel* tt will ttow Into the carburetor by forte of gravity* Figure 3*1 0 llluatratea how 
this kind of connection Is made* 



LIKE FROM 
FUEL FUMF 



GASOLIKE 



CARiUaETOa 




Fig 3*10* Substitute for unrepairable fuel tank« 

c* Fuel llnea * Although clogging In the fuel line oauaea trouble* the big problems are brought 
on by freealng» leaking* and vapor lock* 

(1) Clogging* A' blocked or clogged fuel line often opens up when air la blown throu^ it. 
Disconnect the line at the pump and blow toward the tank or the carburetor, depending 
on the location of the troi^le* 
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(2) l.eaklntf ^ Kunp in the bent material to stop smtill leaks; string wrapped tightly over a 
leak and coated with soap Is also an erfectlve expedient* Leaking through a crack In 
the line mi^ be stopped by wrapping the line tightly with friction tape held In place by 
wire* Figure 3->ll shows how a leak at a connection can be temporarily repaired* Re* 
move the* coupling flange nut* wrap string around the line nhead of the nut* push the nut 
and string up to the connection* and tighten the ntit securely* This forms a aoft gasket 
on the flange* stopping the leak* 



Vif* :i*ll* Field expedient repair of leaking fuel line connection* 

A broken fUel line can be repaired by Installing a piece of windshield wiper hose over 
the broken ends of the line and then taping the hose firmly In place* 

(3) Vapor lock* Occurring in hot weather* vapor lock Is caused by the liquid fuel becoming 
AO hot that It changes to vapor* Since the pump cannot pump vspor^ no tbel will reach 
the engine* A simple expedient Is to wrap a piece of burlap or rag soaked In water around 
the fuel pump* The evaporation of the moisture In the wet cloth lowers the temperature 
of the fuel enough to return It to a liquid state* If a cloth Is not available* cold water 
niay be poured over the fuel pump and lines* 

3-10* PBOPEIM.EB SHAFT 

If a vehicle has four* or slx*wheel drive* a defective rear propeller shaft does not disable 
It* If the shaft Is broken* the driver can remove It at the universal Joints^ engage the front*wheel 
drive* and continue driving at a reduced speed* 

3-n* AXI FS AND SPHINGS 

On a vehicle with four*wheel drlve^ If the rear axle or wheel breaks or one of the tires goes 
flat* a pole approximately 4 Inches thick and 6 to 8 feet long can be used as a substitute for one 
wheel* Onr cml of the pole Is put under the axle housing and tied securely to the framO; the other 
end restri on the ((rounil* With the front-wheel drive engaged^ the vehicle then moves under its 
own power* fitnrtlng may be difficulty but once the vehicle Is moving^ It rides and handles, 
surprlfl*"'''^' well 





STKtNC WKAPPED TIGHT 
IN DIKECTION SHOWN 




F'i.f! 3'12* Skid (irrnngcmGnt* 
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since drlvliig a vehicle wtth a broken aprlng Is danfteroui, chain the aide securely In 
poaltlon to keep It from ehlftlng and iiike t'te vehlcle*a weight off the eprlng by laahlng a block 
of wood between It and the frame. 




Fig 3*13t Broken eprlng. 



3*12* SUMMARY 



The field expedient repalra dlseuseed were some common onee which have been put to 
use at one time or another. You may know of some othera which might aleo be put to uae* It 
le recognized that aome ot theoe expedient repalre may take aa long or longer than a etanderd 
aatfaortJEed type of repair* The point to remember la that field eypediant repairs are done to 
overcome a eerlotte vehl^e problem when It le abeolately neceeMnr to kewthe vihicle going 
at that particular tlme> They are done using whatever le immediately available. They ehouM 
never be done under normal operating eondltlona as they can lead to other types of vehicle 
fatlures* They should be cMisldered In an emergency sltuatloa like combat or where a person's 
life Is at auke and maintenance peraonnel aod/or maintenance factUUea aro not avallablet 
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UNITBO STATtS MAfltNt COUPS 
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UGHT VEHICLE PREVENTIVE MAINTENANCE 
Course Introduction 

UQHT VEHICLE PREVENTIVE MAINTENANCE la dealgned to Instruct MarUteSf private 
throogfi eergeant* tn the perfomance ot preventive maintenance* It le dejidgned to Inereaee 
Die ciunpeteney of Marines operating military motor vehlclee* The course Is spedflo In 
nature as to the preventive maintenance areas alfliou^ It is not confined to any one tgrpe^ make* 
or model ot wheeled vehlcle» 



Leaeon 
Number 

1 

2 

3 
4 



ORDER OF STUDIES 



Study 
Hours 

3 
3 

2 
2 
2 

12 



Reserve 

Retirement 

Credits 

1 
1 

0 
1 

4 



Subject Matter 

Maintenance System and Tires 
Batteries* Cocding System* and 

Vehicle laibricatlcm 
Daily and Weekly Maintenance 
Field Expedient Repairs 
FINAL EXAMINATION 



EXAMINATION: Supervised final examination without textbook or notes; time llmlt# 2 hours, 

MATERIALS: MCI 35* 23, Utfit Vehicle PrevenUve Maintenance. 

Lesson sneets and answer eheets* 

RETURN OF Students who successfttlly complete llfils course are permitted to keep the 
MATERIAliSt course materials. 

Students dlsenrolled for Inactivity or at the request of their commanding 
officer will return all course materialo. 
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UQHT VSHICLE PREVENTIVE MAINTENANCE 

Le08on 1 

AUUntenance System and Tlrea 

fatormfttlon for MCI Studenta . ' 
Course bitroductton 

MCt3S*39# Urfit Vehlcla Prgventlve Maintenance* bhap 1« aeottons 1 and 3. 

Vpon succeeaftil compleUon of this leeaon^ you wlU be able to Identify the 
different categories and ecbelms of nkalntenance* You ivlU be able to 
Identity the effect of mechanloal Irregularities and veMola operation on 
tlrea* You will be able to Identify what preventive malntenanoe measures 
are needed for good performance and eqital wear of tlrea* You wlU also be 
able to Identify the procedures for removal of wheels from fbe vehicle and 
demounting and mounting of the tlrea# ualng the correct toola» 

WRrrTEN ASSIQNMBNTt 

A. Blultlpla Choice: Select the ONE answer irtiich BEST completes the statement or answers 
the queetton* After the correspondlqg number on the answer sheet« blacken the M>Pi^rIate 
tiox* 

Value: 1 point each 

1 » What la equipment maintenarice called that la performed and Is the resp<msit^ty of 
of the using unit? 

a» Depot c» Ihtermedtate 

b» Organlmatlonal 

2 » Organisational maintenance Includes what two echelons? 

a» First and third c» First and second 

b» Third afid foujrth d» First and fifth 

3 * Which echelon of maintenance is performed by technically trained personnel aaalgned to 
the using unit? 

a» First d» Fourth 

b» Second e» Fifth 

c» Third 

4« Specific mechanical irregularities may be diflBcutt fbr an operator to ^ete^ So« operatora 
should be primarily concerned with 

a» knowing how to make all adjustments * 
b» early detection of any Irregularity* 
c« how much time the repair wUl take* 
d. what parts may have to be replaced» 
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K* Uolng figure 1*8» If we overload the vehicle by 20% and 100% of the normal ttre wear la 
30« 000 miles* how many milee will be loat because of the overload? 



e« Uatng figure 1-6* what Is the percentage of tire wear saved If your vehicle speed is re<taoed 
from BO mph to 3S mph? 



7* Which of the following would put an overload on certain tires? 
a« Operatlrg the vehicle at speeds between 40 and 60 mph 

b* A load that could be less than the capacity of the vehicle^ but la unevenly dtstrlbuted 
c« A load that is wifointhe oapaotty of the vehicle and evraly distributed 

8 4 For the putpose of air pressure adlustmeiit« you should not deflate tires 

a« whentl^y are cold* 

b « during or Immediately after operation* 

c« If you are going to overload the vehicle* 

d« if the vehicle is unloaded « 

9« What is the purpose of tire rotation? 

a* E<tuali0e tire wear 

b* Insure that the wheel lug nuts are tight 

Ihsure that tire pressure is correct 
d* Ihsure that tire loddiig rings are seotre 

10* If the Jack is not piSiperly positioned on the vehtde when Uftin«* It could cause 

a, the lifting eapactty of the Jack to ba reduced* 
b * damage to the vehicle* 

c, the vehicle to be lilted to an Improper height* 

11 « When replacing wheel nuts« the beveled edge of the nut should 

a« always point Inward towards the rlm« 

b* point Inward only on the lift side* 

c« point inward only on the right side* 

d* not point towards the rim* oidythe flat aide* 

12* Which of the following Should you observe as safety precautions irtien dementing a tire from 
a rim? 

a« Make sure that the locking ring is on the underside^ deflate the tlre« remove tire from rlm« 

b* Remove locking ring« deflate tire* remove tire ftom rim* 

c« Remove the valve core and inspect the rims« ttre« and locking devices* 

d« bapect kicking devices and rlms« and remove tire from rim* 

13« What is the ideal safety measure to take when inflating a tire? 

a« t^^e It Inside a cage made for the purpose* 

b* Lay the tire with ring facing up and place a heavy object on It* 

c« Inflate the tire to 50% of Its correct pressure untU It Is mounted on the vehicle* 

d« Ihflate the tire to 26% over the oorrect pressure* 



a* 25*000 miles 
b* 9« 000 miles 



c« 5«000 miles 
d« 2«000 miles 



a« 50% 
b* 20% 



c« 39% 
d* 16% 
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A flat baat^ rim is cUfreront from the drop center and safety rim beoauee It 



a* needs a lock rtng to hold the tire on* 

b« has a well that the bead of the tire rests tn« 

c« usos a well and locking ring to hold the tire on« 

d« has a flap to hold the tire on* 

15« A scmthard piece of rubber which protects the tube irom the edges of the tire bead and the 
boae of the rim Is called o 

a* locking ring « o* safety rim* 

b« llap« d« tire wedge* 

16 « Whioh Item below is used to hold the tire on a flat base rim? 

a* The well designed into the rim c« Tbe tire bead 

b , The locking ring d« Hie valve slot designed into the rim 

17* The tour (^mctlons of the valve repair tool are removing the stem« rethreadlng outside threadsi 
rothreading Inside threads of the valve stem* and 

a« milling the end *o remove rough edges* c« sealing the stem to prevent air leakage* 
b« crimping the end to hold the stem* d* meaeuxlng the tire pressure* 

18« When demounting a tire from a drop center or safety rim^ the bead Utop and bottom) muet be 
free of the rim and one side forced down into the well so Hui the 

a* other side can be lifted over the edge of the rim« 
b« tube is tree of all air pressure* 
c« valve core can be removed* 
d« tire Is balanced* 

19* Prior to demounting a tire on a flat base rim« It must be deflated and then the 

a« tire bead (top and t>ottom) must be loosened from the rim* 

b« tube can be removed* 

c« tire flap and tube can be removed* 

d« tlrei flap^ and tube can be removed* 

20* You h^e found the object that caused a puncture In the tlre« What method should you use to 
locate the hole in the tube easily? 

a* Marie the location of the puncture and valve stem on the tlre« 
b« Marie the location of the puncture on the tire* 
c« Marie the location of the stem on the tlre« 

d« Mark the location of the tire at the point with the least amount of tread* 

21 « What Is the purpose of Inflating a tube and then submerging It in water« while vlsuaUy 
inspecting for edr bubbles? 

a« To insure that the valve cap Is on tight 
b« To ^tect pinhole type punctures 
Ct To clean the tube 

22« An 6bject thet punctures the tire and is dlfllcuU to Und can be located by 

Q« running your hand around the Inside of the tire* 

b« niUng the tire with water to locate the h61e« 

c* using a magnet to pinpoint the object* 

d« running a rag around the inside of the tire so It will snag on It * 
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23 « When npaifliig a fUt Qmlbre tlw tube la ln*UUad)* the Intlde of the tirea ahould be wiped 
free of rubber dtiat partiolas and 

a* vleuaUy tnspected lor cord damage* c» cleaned wtfh aolvMt* 
b» the depth of tveadmeaaured* d» the ttre balanced* 

34* What niethod la used to prevent enlargement of ptmoturea tn tubea (eapedalty ajmthettc)? 

a» Bound out/buttonhole the ends <^ the puncture » 

b« Apt^y a ptttch at leaat three tlmea as laige aa the puncture* 

c» Buff the area around the puncture* 

d* Make deep grooves In the rubber* 

35 * What la the purpose of buffing the area around a puncture In a tube? 

a» To keep the puncture from enlarging 

b« To enable the patch to stick better 

c« To make It easier to locate the puncture 

36 » What areiwo metboda of patohlqg atube? 

a* Heat dn|f ^mtoal cuilng c» Vulcanising and croasway bulling 

b« Croaaway buffing and coWpatchtng d* Piesaure and clamping 

27 « All or a combination of the itema below cause tire deterioration* Which cme of the Itema 
cauaea craoklng or checking aoautimea oaUed weathering? 

a* Light c» QU 

b« Heat d* Otone 

20 » What la done to protoct tlrea trom deterioration when stored out-of-doora? 

a* Limits number to five in a atack» 

^« Stack tfiem on the grmmd because of the molstore« 

c« Cover them with canvas or something almllar* 
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LIGHT VEHICLE PRGVGNTIVG MAINTGNANCB 



L€8Son 2 



Batterieei Oocdtng System^ and Vehicle Lubrication 



STUDY ASSIGNMENT: MCI 36* 33, Light Vehicle Preventive Maintenance^ chap 1* sectlone 3 

through 5* 

LESSON OBJECTIVE; Upon eucceesful completion of tMa leeeon^ you ^111 be able to Identify the 



fUnottona* potential haasarda* and the removal and InataUatton procedurei ot 
the lead-add battery* You will be able to Identify the prooedure for uathg 
the battery and battery /antifreeze bydrometera* You will be able to Identify 
the activation, cleaning* and charging procedurea for the battery* You will 
be able to Identify the types of cooling ayatema, funotlona of coding ayatem 
componentSi and maintenance prooedurea for the cooling ayatenu You 
wlU be able to Identify the purpose of engine lubrication, use of the lubrloatlM 
order* procedure for replacing grease fltttnga* and Hxe procedure tor 
performing oilcan maintenance* 



WIuTTEN ASSIGNMENT: 

A* Multiple Choice; Select the ONE answer which BEST completea the statement w anawers 
the queatlon* After the correapondlng number on the answer sheets blacken the appropriate 
box. 

Value: 1 point each 

1* What are the three parts of a lead^add storage battery that an operator wlU be most oon- 
cerr.ed wilh ? 

Vent plugai separstorsi and casing 
b* Vent plugs, caalng« and cdl connector 
c Terminal posts* vent plugs, and casing 
d, Poat atrap, cell connectori and vent pluga 

3, The chemical reaction between ttie liquid electrolyte and metal plates In the battery la re* 
leased aa 

gas* c, vapor* 

b, electricity* d, heat, 

3* WhfcK item below provides energy for engine starte, short term overload demandSi and 
^«i«ergency power when the generator is not working? 

Starter c* Voltage regulator 

b. Generator d. Battery 

4, Weights acid bums* exploalveness* and electrical ahock are potential hazards when working 
with a 

a* battery* c, voltage regulaU^n 

b, generator* d* wiring harness* 
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A higli conruntroUon of hydrogen and oxygen gases Is most likely to be found In wtiat 
envlronntent? 



a« Storeroom where unactlvated batteries are kept 

b* Place where batteries are being charged 

c* Areas where many vehloles are parked 

d. Outdoor lubrication rack/pit 

6* You should use rubber gloves* apron» and goggles or face shield when working with 

a* batteries* c« lubricants* 

b* fuel* d* cleaning solvent. 

7» Knowing the location of the nearest water supply* providing adequate ventilation* and having 
ready access to a fire extinguisher are all 

safety measures when working with batteries* 
b* safety measures when refueling a vehicle* 
c* dafety measures when spot painting a vehicle* 
d* necessary when perfi^rmlng weekly maintenance* 

H* The battery damp puller and lifter are Ideal tools to remove battery clamps because they 

a* are easy to operate* 

b* also clean the battery post; 

c* will prevent connecting the wrong clamps* 

d* will prevent damage to the battery clamp and battery* 

9* Which of the following Items would NOT help the operator determine which post a battery 
clamp should be installed on? 

a« TIte symbol (^) c* The diameter of the hole In the clamp 

b* The letter (N) d* The length of the cat>le 

la So that the battery Holddown brackut can function properly^ the bracket bolts must be 

a* tightened so that the bracket Is forced down into the battery* 

b* engaged at the bottom of the compartment and tightened securely* 

c* kept loose to allow the battery to shift which prevents the cables from breaklr^* 

d* made of aluminum to prevent grounding out* 

11* It is possible fur battery clamps to be Installed upside down* When this occurs^ a poor 
connection is made because the 

a* tapered pcv*tton of the clt np and post (*o not match* 

b* cable wlU not fit properly* 

c* bolt used to tighten the clamp «^ too long* 

d* clamps will corrode faster* 

12* To .r^vent arcing when removing batterica from a vehicle^ you must always remove the 

a* battery holddown first, 
b* positive clamp first, 
c* negative clamp first. 

13* The battery hydrometer and the electrolyte and antifreeze tester are used to measure 

a^ volts* c* polarity* 

b* amperes* d* specific gravity* 
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Why dhoiilil a fit>i'ciric .ffnivlty reading NOT bo t»kon just after adding water to the 
battery or aftor heavy cranking (turning over of the unglne) hae juet taken place? 



16« 



11. 



a* Ucudlng may net be correct* 
Fiattrry la too hot, 



c« Vent caps ahotild not be removed, 
d« Battery should be (charged* 



iri« What item will produce electrolyte when mUed together In the correct proportlona? 



H« W»tLT and fiiilfurlr acid 

b« Sulfuric acid and baking soda 



c« Water and baking soda 

d. Water* baking soda* and sulfuric acid 



When taking a reading with the battery ayrlnge hydrometer* you should draw only enough 
liquid into the tube so that the Ooat 

n* lt« up into th^ bulb* 

b« does not break contact with the bottom of the tube* 

c« is exactly 1/4'^ from the top and bottom* 

<U is froe at the bottom and not into the bulb at the top^ 

Holding the device at eye level and reading the number on the float where It meeta the level 
of the liquid Is a technique for taking a reading with a battery 



a. syringe hydrometer* 
b^ charger* 



c* ayrlnge filler* 
d* gravity (low filler* 



\X What specific cells must be checked when taking the epeclfllc gravity reading of a battery? 



a* Only the two on the left 
b^ Kvcry other one 



*c« All cella 

d* Only the onee that are low 



Using M aa the standard and using the correction rule* what would the corrected 
specific gravity reading be if the specific gravity reading Is U 29S and th<9 temperature Is 



a* 1*180 
b* 1*201 



c* 1* 299 
d* 1*415 



20* When you are usln^, :he antifreeze and electrolyte tester and the scale la not dear and aharp 
whore the light and dar*. areas meet* It Indicates that 

^ the teeter Is broken* c* the wrong dlpetlck waa used to draw the sample* 

b* the measuring window needs cleaning* d* a temperature correction Is necessary* 

Wh4*ii mixing water and sulfuric acid to make electrolyte^ you should 

a* n *er take a specific gravity reading until the dilution period ts over* 

b* never Btlr the solution* 

r« never use a glass or earthenware container* 

d* ncvor pour water Into acid* 

22* When activating a new battery* the temperature of the electrolyte and the battery must be 
between 

a* 60^ and IQo'^ and each cell should contain sufficient liquid to cover the plates* 

b* 32 and 60^ v^th sufficient Uqutd tc cover the plate'^* 

c. loo'^ and 110 with sufficient liquid in each cell to cover the plates* 

H* 60^ nnd 100^ with sufficient liquid to cover the plates In at least two cells^ 
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When tcttvatlng a new battery and you have finished filling It to the proper level* for the 
beat reetats It should be 



a« stored at room temperature overatffht, 
b* allowed to heat up for at least 1 hour* 
Ct placed on eharge* 

d* tagged dealgnatlng the date and time of InstaUattOfU 

24* What 10 a good solution to remove corroeton from the battery? 

a* Soda (bioearbonate) and water c« Diesel fuel and aolvent 

b^ S<dveitt and thinner d. Soda <bicarbonate) and solvent 

25* Ab part of the eleanlng proceea^ the battery casing should be tnspeeted for craeks and all 
caps should be on tight. What U the reasm for this 7 

a, '*'o prevent baking soda ftrom entering the battery whleh eould eause damage 
b« I'o prevent the electrolyte from becoming hot 

c« To make the battery easier to clean 
d* To prevent gassing of the battery 

2<* To determine at what voltage to steri for a mcHereto rate o£oharge# you must know the 
rated ampere*hoar capacity of the battery. You then start the voltage equal to 

a* 40% of the voltage and taper ott to finish et 20%* 

b. of the voltage and taper ott to finish at 30%* 

c* &% of the rated empere capacity and gradually increase o 30%* 
d. 10% of the rated ampere capacity and taper off to finish at s%. 

27* What should you do when charging a battery and excessive gassing occurs? 

a« Reduce the charging rate* c. Reduce the level of the electrolyte* 

b. Increase ths charging rate* d. Increase the temperature of the electrolyte* 

28* A sulfated battery te ths result of constantly being kept discharged or undercharged or one 

0 

a. that has been stored At temperatures above 80 * 

b. in which ths level of electrolyte Is too high, 

c. In which the level of electrolyte Is allowed to reinaln bdow the proper lev^ 

d. that has net been ectlvated* 

29* Regardless of which rate of charge is used, you must check the specific gravity occasionally 
during charging* As the battery nears Aill charge* it should be checked every 

a« 10 minutes* c. 30 minutes* 

b. IS mtnutes* d* hour* 

30* What tB the purpose of the codBnt In a llquid*cooled engine? 

e. To absorb heat ftrom the engine 

b. To Insulate the engine from ftreestng 

c. To prevent the hoses from rotting 

d. To absorb heat ftrom the radiator 

3K In order for on alr^^cooled engine te operate efficiently^ it is designed so that 

a« It must have movement to prevent It from overheettng* 

b. the hotter the engine becomes^ the faster the codant will circulate* 

c* It cannot be overheated* 

d* the maximum amount of air comes in contact with ths engine* 
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32* The corn of thtt radiator must be kept clean of dirt* mud, and obBtruotlonB to allow the 

a. thermostat to operate freely* 

b* ooolant level to be visually Inapected* 

c« maximum amount of air to pour through the core* 

d« coolant to drain from the top tanl^ to the bottom tanlu 

33« The purpose of the radiator core is to 

a* expoao coolant to the air 00 that it can be cooled* 

b* store excess coolant due to overflow* 

c« provide pressure ao that the coolant can be clrct**rited* 

d* allow to** expansion If the coolant should freeze* 

34« Tho water pump Is normally diiven by what method? 

a* Chain drive c* Shaft 

b* Belta d* Centrifugal force 

35« The main purpose of the fati Is to 

n« pull air through the radiator core« c« cool the water Iti the radiator* 

b* cool tho watei* in the water jacket* provide a pulley for the drive belts* 

364 As a driver^ what should you check when you are inspecting the drive belts 7 

a* AUnement, unusual wear« and proper adjustment 

b* Rolance, allnement* and proper adjustment 

c* l^oper strength, allnement, and balance 

0* Correct color, allncmc nt« and balance 

37* Which component c^* combination of components Is powered by the drive belta on a vehicle 7 

a* Generator* oil pressure gage, and water pump 

b. Generator* water pump* and temperature gage 
c* Generator* fan* and water pump 

d* Generator* thermostat^ and water pump 

3H* When starting a cold engine* what effect does tlie thermostat have7 

lu Makes the vehicle easier to start Permits free circulation of the coolant 

b* Allows the engine to heat up faster d« Makes It easier for the water pump to turn 

Ttif! radiator cap provides a tight seal for tho cooling system* This enahies the system to 

be 

pressurized* c* free circulating* 

b* energized* d* free of foreign chemicals* 

40* Making sure that the engine temperature is well below 200*^1^ Is a step in the 

a* beforc-opo ration check* c* testing the freezing point of the coolant* 

b* flushing of the cooling system* d* after-'operation check* 

41* When flushing the cooling system* the thermostat may remain partially closed (not enough 
heat)* A rcBtrlction may have to be placed in front of the radiator to raise the temperature 
WUm this ntethod la used* what must the driver NGVfiR do7 

a* Smoke c* Leave the vehicle unattended 

h* Open the hood d. Start the engine 
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43* The correct level of the engine ooolent U reiohed when the codant la 

e» even with fbe top 6t the radiator filler Mck* 

b* e minimum of S to 4 Inehtte below the btee of the filler neok* 

c* 4t leett 1/2 Ineh to 9/4 Atll depending on the oeptclty of the radiator* 

d* one inch down hrom the iiop d the flUtr nedc* 

43» The cooling eyetem In your vehicle neede flushing (normal)* You muat Insure that the 

temperature la correct that the cap ta removed^ and that the dratnoocka are opened* You 
then 

a« direct a contlnuoua aupply ot water through the rtdlator tor approximately 2( mlmites* 
b* allow the ayatem to drain completely* ctoae drain* and refill to proper levels 
c. remove the tharmoelat and direct a oontlmioua aupply of water through the radiator for 
5 mlnutea* 

d* allow the eystam to drain completely^ cSoee draln» and add com^elon inhibitor* 

44* What would be proper to nee when your vehicle cooling ayatem requires extensive cteanlng ? 

a« fnhlbttor C Stop leak 

b* Cleaner and nautraUaer d* Air preaaitre 

4(* You are InapecUng your vehicle and notice diacoloratl<»i or staining In the vicinity of a 
fk^eese plug on the engine* What would tMa fauUoate? 

a« Coolanl leak c» Loose radiator hose 

b* Fuel leak d. Defective water pump 

46* A iiigh temperature gage reading* discoloration or staining* or a change In coolant level 
between operation checks are three Items that would h^p the operator 

a« determine that the cooling ajratem needa flushing* 
b* detect leaks* 

c» detect a cracked engine block* 

d« determine that coolant Is not at the correct prot^xUon levei against freealng* 

47* What do rualy or grajish atains around the top of the radiator indicate ? 

a« A leak has developed* c« The drive belts are loose* 

b« The cooling ayatem needa cleaning* d. The water pump Is defective* 

46* Leaks will normal^ occur where the water pump ahaft extends through the housing et 
engine block fireese pluga and also 

a* at the corner aeama where the radiator top and bottom tanks are joined* 
b* at the point where the overflow tube entora the surge tank* 
c* on the top of the aurge tank* 

d» at the point where the radiator cap lodie to the top of the radiator* 

49* Antifreese should be checked for freeslng protection In what manner? 

a* Vlaually tested ft*equently c* Hydrometer tested only when Installing 

b» Hydrometer tested frequently d. Visually tested daily 

S0» When testing with the antlfreese eyringe type Kydrometerf you muat have two readings* 
These two reedinge are 

a* float scale and thermometer reading* c» cell and voltage reading* 

b* wet tmlb and thermometer reading* d, thermometer and cell reading* 
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Using ngure l>loe (pagf) 1*S7) and the Insert, what would the antlft?eese protectttnLbe If 
the liquid level orosses the float at the letter O and the temperature reading la 120 ? 



a. -49 

b. -44 



c. -36 

d. -33 



J S3. 

I 

54* 



as* 



S6* 



57* 
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When you are teattng antifreexo with the anttf^eese and electrolyte tester and you nave placed 
a samide on the measuring window* you would then sight thsoogh Ihe eyepiece and where 
the light and dark areaa meet you would road the scale* Which scale would you read? 

a* Left 
b* Right 

c* Both left and right and divide by two 

d« Left or right as long aa It is where the light and dark areas meet 

The imrpDBe of engine lubrication Is to reduce wear« cool* clean* and 

a« allow the coding syatem to circulate freely* 
b* prevent corroalon In the cooling syatem* 
G* Increase f^el mUeage* 
d* seal In power* 

Reducing Mctlon and acting as a preservative are two main purpoees of 

a* lubricant* c* water* 

b* paint, d* steam* 

What publication contains specific Instructions on how to lubricate a vehicle? 

a* Marine Corps Order 4700/15A 

b* Lubrication order 

c* Standing operating procedurea <SOP) 

Using figures 1-lOfl through 1*111* what information would be determined if you were 
checking the brake matter cylinder? 

a* It should be checked at 24 months/12|000 mile Intervals and It uses 60 90 fluid 

only* What the cylinder looks Uke Is not shown* 
b* It should be checked at 6 month0/6* 000 miles Intervals and It uses <BB) non*petroleum 

fluid only* What the cylinder looks Uke la shown In E| figure l-lll* 
c* It uses (HB) petroleum fluid only and It is diecked at intervals of 1*000 miles* 
d* It uses lubricant HB and you cbedt the level* 

A vehicle may req»Ure special lubricating instructions because of the climatic conditions 
In the area where the vehicle Is to he used* As an operator« where would you find thla 
Information? 

a« Ih the lube order for the particular vehicle 

b* tn the stendlng operating procedure 

c« In the tahle of equipment for your unit 

d« In the parts manual for the particular vehicle 

When using the chart that contains specific Instructions on lubrication* you should alwl^s 
check to make sure It Is the one designated for 

a* your particular vehicle* c* the specific area of operations* 

b* the particular climate* d* the type of loads you will be carrying* 
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Grease fttUnge vary tn shapes such as 46^ and 90^ angles* These different shapee are used 
because 

a« some wOl take gear oil 90 (60 90) and others wlU'Aot, 
b. the 90^ angle wtU not break off as easily* 

the 4S angle prevents grease from runntng out and the 90 angle does not* 
d. properly placed they are easily reached for greasing* 

60* You are greasing a vehicle* What should you do prior to Inserting the gun Into the fitting? 

a* Clean the tip of the fitting oCf* 

b* Remove the fitting to Insure that it is not plugged, 

c* Qenay hit the tip end of the fitting to loosen It, 

d. Heat the tip of the fitting to allow the grease to flow* 

61. Deterioration of rubber and rotting of oanvaa are greatly Increased when performing oilcan 
maintenance If 

a, the outside temperature Is less than 60^* 

b. the oil Is the wrong weight* 

the oil is not at the correct temperature* 
d. oil is squirted or splUed on these items* 

62* Which ttems normally require oilcan maintenance? 

a. Shock absorbers^ electrical connections^ and water pump 

b* Horn button* fan balts^ and Ignition switch 

c* Differential breather valve^ directional signal control* and dimmer swltoh 

d* Hinges^ cMce cable* and seat adjuster 

63* The correct level of the lubricant for the winch worm gsar must t>e determined, WMoh procedure 
below is correct? 

a« Remove the uppermost plug* If oil does not 8ssp ou^ fill. 

b^ Remove the plug on the side and the top {dug* nil until oil seepa out at the top plug* 
c* Remove the plug In the side* If oil seepa ou^ it la at the correot level* 
d* Remove the two grease fittings and fill with 60 90, 

(>4* To rewind a winch cable with any degree of accuracy* you should have 

a« a helper giving specific turning directions* 
b* a rope as long as the cable attached to It and used as a guide* 
a helper stationed tn the cab to guide you In a straight line* 

63* During the lubing process you should also Include a good 

a« visual Inspection of the undercarriage* 

b* cleaning of the cab and compartments* 

c* visual inspection of the cargo bed area« 

d* visual inspection of the canvas* 



Total Points: 65 

4 i(r 4 
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UQHT VEHSCUS PREVBKmB MAINT&NAMCB 
Lmmii3 
Dally and Weekly Maintenance 



STUDY ASSIONMBNTt liCI3S»23. Light Vehicle Preventive Mrtntenanoe^ ehapa* 

LGSTON OBJECTSVEi Upon eucoeaeftil oonqdettoii of thU leason* you wUl be thU to identify 

the procedurei for completing the tetp tteket ae it pertalne to the 
operation ohecke* 

WRTTTEN ASaiONtlEMTt 

A* Multiple Cholcet Select the QMS anawer which BEST conpletei the etatement or anaweri the 
quaetton» After the correepondlng number on the anemr eheet^ blacken the appropriate box» 

Value: 1 point each 

1 * Which of the following Itema givee authority to operate a vehtdef 

a» Maeterlog c» Operator'a idwtlflcatlon card 

b» Trip ticket d> Uhlt'a weekly PM form 

2 « The dally and portlone of a weekly preventive maintenance checkltet oan be found on 
what formf 

a « Uhlt*e weekly PM form 

b» Preventive maintenance aohedule and record 

o> Meeterbg 

d* Trip ticket 

3* Which of the following eymbole la ueed on a trip ticket to indicate that the item U OKf 

a» c, X 

b,^^ d, 0 

4 » How does the driver evaluate the condition end performaMe <rf hte vehicle on a dal^ baetaf 

a» Completei the before*^ during*^ and a^r-operatlon checke 

b» Completei the weekly oheokliet form 

c» Hae the vehicle scheduled for dally lubrtoatton 

d » Remenkbere what^a wrong with the v^de and veriwUy nottflea hie eupervteor 

S» Irthe driver puta the aymbcil <x) on the trip ticket when performing the openiUm oneokif 
what doee it maanf 

a» Weekly cheek c» la OK 

b» Doeanotapidy d* defective 

6 « To atiable your aupervlior to use your information in the remaiici aeettoh* the Information 
ahould be written In a 

a» general maAner» 

b» manner that includes terms suoh aa all and throughout* 
c« epeclflc manner* 
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1* AU vehicles In your unit are equipped with a jack and lug wrench* You are performing your 
before-operatlon check and find that yours are missing* Where on the trip ticket would you 
'mUcate thia Informatton? 

a* Under safety devices for the before*operatlon check 

Under domage/ptUeratfe for the after^operatlon check 
c* Under damage /pUferage for the during*operatlon check 
d* Under damage/|^Uerage for the before*operatlMi check 

8* You have secured your vehicle for the night* At that time all dents had been noted* The 
next morning before leaving you And a new dent* Where would you record this? 

a* Under damage/pUferage for the before*operatlon check 

b« Under tools and equipment for the before*operatlon check 

c« Under engine operation for the durlng^operatlon check 

d* Under safety devices for the after^operatlon oheck 

0* Which type of leak Is most likely to cause engine overheating? 

a* Exhaust c* Coolant 

b. Lubrication d* Fuel 

10 « Which Item below Is most likely to cause a coolant leak? 

a* Loose fan belts c. Radiator fins partially plugged with dirt 

b. Radiator draiticock d. Broken temperature gage 

U * Other than by visual detectioni what characterlatlc would help the driver detect a brake 
fluid leak f 

a* A vibration In the steering wheel 

b* The inability of the emergency brake to function properly 
c* The extra amount of force It would take to depress the pedal 
d. The distinguishable odor It produces 

12 4 Placing your boot tightly on the end of the tail pipe and Uetening for a puffing sound Is a 

method for determining 

a* an exhaust leak* 

b* an air leak* 

c* the temperature of the tall pipe* 

d* if all the exhaust system supports are tight* 

13 * What should be done when you check the oil level in your vehicle and you And It is well over the 

ftiU mailc? 

a. Operate the vehicle because the Mcess oil will do no harm* 

b* Drain the excess oil out| check it for water contamlnatfoni and fill to correct level* 

c* Operate the vehicle for at least a week and then check it* 

d* Drain the oil and adjust the level to approximately 2 quarts below ftill* 

14 * oil should be added If the reading on the dipstick indicates It Is 

a* at or below the "add oU" mark* 

b« at the full mark^ If your vehicle uses oil* 

c* between the '*add oil" and ftill mark. 



39.23 
Isn 3; p. 2 




15* Tht' tiiit^i'iflr pur|Mwt^ of 11 Krommet 1b to prevent 

4»tilarRemcnt of holes drtUiril tn the vehicle* 
b, water from entering holea that have been drilled In the body* 
i\ vsihirH iind wiling from ohaflng* 

d* cormsloti at the point where cablea and wlrlnrj pass through the vehicle body* 

Ifi , When condiirtlng the engine Warmup ehcek^ the engine apeed should be kept at 

a, a faat idle* 

the fastest speed the aeeeletator will permit* 
c* thi' faatent speed the aeeelerator will permit for at least & minutes* 
<t , alternate apeeds by high revving of the engine and fast Idle* 

17* Wht*n performing the engine warmup eheeki the operator should aleo listen for odd noises and 

a* load his vohlele with the necessary equipment* 
h* rl^^an tli4' inalde of his eab* 

rluati the windshield* 
d , monitor the various gages . 

IB* WhiNi thi' t^m|H?rature gage registers a high reading^ the probable eause Is an abnormal 
eondltion Irt tht* 

a* fuf^l system. e* lube system* 

h. roolliig 8ysti*m. d* electrleal aystem* 

19* Hy tnonltoting the tempextuture gagOj the driver will be alerted early to a mallUnetlon in the 

a* fuf'l system* e , engine eooUng aystem* 

h* oil pressure system* d* air system* 

'JO. Wlii^n monlt<irltig the battery*generator gagej where should the needle point imder normal 
< oiuUtions? 

vk, hx the nrst half of the green section 

b* As far right in the grem section as possible 

<' . Ill red section 

<l* Pointing directly up 

21 , Monitoring gages^ listening for unusual noises* and detecting unusual odors are three items 
to hulp 

ji , Ih ihi* t^^irly flet(!etion of malfunctions* 
b* iUv o^iemtor from becoming drowsy* 
c* determine If the vehicle is overloaded* 
<l* thr operator maintain the correct speed* 

2i , W the hroKi' pi'dal does not have enough free travel^ the result will be 

a* a loss of braking power* e* a loss of steering control* 

Ik leakage of brake fluid* d* that the bralces will drag* 

Too nin^'h free travel in the brake pedal will eause 

;i , a hniH of ttteering control* e* leakage In the wheel cylinders* 

h* thi: axlo seals to teak* d* a loss of braking power* 
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24« Proper free travel acMu^tmeiit in the dutch pedtl iB ne^aMry to XbtX the traMmlMlon can be 

a« (UUyei^aged and iUaengaged without grindbv the gaara^ 

b« ueed for coaatlnc downhill* 

c« ahUted without ualng the dutoh* 

d* uaed to supply power to the power*talcM(f unit* 

26* Normally If a vehlole haa too much free travel In the fteertngt tt could be detected becauae 
of whet condition? 

a« There wlU be a cracking nolae when the wheel la tumtd* 
b* The operator must conatantly turn the wheel back and fotih* 
c« The vehicle pulle to the right* 
d« The vehicle puUa to the left* 

26* Which of the following would indicate too much ftrw play in the tteerlng ayttam? 

a« The vehlole poUa to the right when the brakea are applied* 

b« The ateerlng geai^x nudcea a cracking nolae when turning tha tteerlng wheal* 

c« The ateerlng wheel haa to be turned exceaatvely before the wheela raa«t« 

d« The wheela reapond with Juat a all|^ turning of the ateerlng whael* 

37« Becauae of the varying conditions (vehtda speedy terrain^ and payload)^ which operation 
check would be moat Ukaly to uncover aymptoma of poor engine perfomaaaoe? 

a« After operation c« Engine operation 

b« Engine warmup d, Uliuaual notaea 

28« While you are operating your vehicle^ jrou hear an unuaual ndae* You ahould conalder thla 
ae a warning and 

a« foi^et about it until eomethlng happens* 

b« have the vehicle towed back to the BAT lot* 

c« keep operating the vehtds to see If it will stop« 

d« Its origin should be ptnpoUrted to determine what the cause may be* 

29« Which operation check Is intended to insure that your vehicle Is fUlly serviced when you are 
flttlahed? 

a« Durlng^'Operatlon o* Alter*operatlon 

b« Weekly PM d* Before-operatlon 

30« Which of the itema below is NOT oonaidered aa of the eight general Inapeetlona that ahould 
either be vldually or physically determined when performing preventive ma^itenance? 

a* Determine that the item la in good condition^ correctly aaaeiiibled« atowed^ and aecured 
b« Determine that the iteir is not worn exceaaively or leaking 
c* Determine that the item la adequately lubricated and property adjusted 
d« Datermine the exact life of the item before it will need replacement and the amount of 
time it wlU take to replaoe it 

31* The two typea of air cleaners used on military vehldea are 

a« fiber and metallic* o« poattlve/nonpoaitlve* 

b« wet and dry* d« poroua/nonporoua* 

32« When the operator ia checking for proper alinement^ unuaual wear^ aiid proper adjustment* 
which item below would he be looking at? 

a« Water pump c* Drive belts 

b« Headlights d« WlnohcaUa 
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Aa an opui'iit^*r ltt0(iucttng th« cooling eyatem^ which three Items would you b« inspecting? 



a« Hard stiff hosea^ clamps positioned improperly^ and loose struts or braoas 

b« Clamps positioned improperly^ faulty thermostat* and loose struts or braces 

c« Clamps positioned impropetly* loose stmts or braoes, and radiator cap that has the 

improper pressure release 
d« Hard stiff hoses* incorrectly pitched fan blade* and a fauUy thermostat 

34 « What is the correct method ot Inspecting tor dents? 

a« Inspect onlythe passenger's side« c« Inspect around the entire vehicle* 

b« bispect onlythe driver's slde« d« bispect onlythe front and rear* 

35 « What is done to protect canvas from mildew? 

a« Keep it damp and cloan« 

b« Keep it clean and expoee it to air and sunlight* 

c« Keep it tight and dry* 

il« Keep it well Supported and dry« 

36« Which item below is a tUncUon that canvas would NOT perform? 

a« Helps keep personnel dry and warm 

b« Protects cargo from the elements 

c« Protects against carbon monoxide poisoning 

d« Protects troop seats and seat canvas resulting In less maintenance 
37« What procedure should be followed if you are required to maintain canvus In storage? 

a« Canvas should be clean and dry* stacked on dunnage* and the canvas stored the longest 

time should be issued first* 
b« Canvas should be clean and fUrly damp and stacked as tl^ly as possible* 
c« Canvas should be stacked as ttgt^ as possible to prevent the circulation of atr* and 

the canvas stored the shortest time should be issued first* 
d« Canvas should be rolled tightly and stored on dunnage* and dampened frequently to 

prevent it from drying out* 

38« You are visually inspecting your vehicle* It is parked on fairly leVel ground* tire pressure is 
correct* and the vehicle Is empty* What would you consider wrong if you noticed one corner 
of the vehicle sagging? 

a« Worn tie rod ends c« Loose axle fiange nuts 

b« Weak or broken spring d« Bent or loose drive shaft 

30« What occurs if shock absorber mounting bolts are not kept tightened? 

a« The movement of the bolts wtU cause the spring to slilft* 

b« The tie rod ends wilt wear out faster* 

r« Ttie movement of the bolt will cause the steering gearbox to loosen* 

d« The movement of the bolt will cause the mounting bracket hole to enlax^ge* 

40« Shock absorbers used Mdth coll springs are exceptionally Important because they p ^^ent 



excessive 



a* speeds when cornering^ 
b« overloading of the vehlcle» 



c « toe-in of the front wheels * 
d« pitching and rolling* 
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What procedure Is used to determine if the unlveraal Joint Is worn? 



a. Oraap the ahaft with one hand and the **U** ^cdxA with the other and twist them* 
Grasp the shaft with one hand and the '*U*' joint with the other and pull* 
Oraap the shaft with both hands and twist It* 

d. Grasp the universal with both hands and twist It* 

42. Because of the stress applied to the universal Joints^ what is likely to occur If the '*U** bolts 
are not kept tight? 

a« The transndsston wlU be difficult to shift* 

b* There will be excessive wear to the **U** Joints which may even cause It to fall out* 

c* The steering will not Amotion properly* 

d* The shock ab8ort>ers will not function properly* 

43* When he Is Inspecting wheel rlms^ what are some of the Items that the operator would be 
looking for? 

a. Cracks^ broken welds» and dents 

Out of balance rtms and loose valve cores 
c* Worn or out of round brake drums 
d. Closed or bent cooling 11ns 

44. What is likely to oca r if the valve stem is not centered in the hols In the ilm? 

a« The tire wlU not roll properly, 

b * Chaftng may occur^ causing the stem to leak* 

c. The hole In the rim may become enlarged* 

d* The tire wlU be out of balance* 

45* Line clamps^ braces^ and ftjel tank supports^ if kept tight and propetly postttoned. will reduce 

a« chaftng and prevent leaking* 

b* the Intervals at which the ftjel filter must be changed* 
c* the intervals for scheduled maintenance* 
d* the need for cartmrertor a4]U0tment* 

46 * Which of the following Items are most likely to become loose or corroded if not maintained 
regularly? 

a* Battery dampSf cables^ posts^ and tl^ battery compartment 

b* Battery clampSf cables^ and t>attery gage 

c. Cables^ clamps^ generator^ and voltage regulator 

d* Battery posts^ t>attery compartment^ olamps^ ventcaps^ and casing 

47 . Whioh of the following Items would you as an operator be looking for If you were visually 
Inspecting the wiring on a vehicle? 

a* Loose^ corroded connections^ firayed wiring^ loose or missing wire sun>orts or retainer 

b. Correct generator output^ t>attery specific gravity^ and frayed wiring 

c* Correct voltage regulator output^ frayed wiring^ loose or corroded connections 

d* Loose^ corroded connections^ correot wire size, frayed wiring^ and battery speotnc 



48* When replacing a headlight^ you must first remove the lamp door/headllght rim and 

a* unplug and remcvt^ the headlamp* 

b * remove the rubber gasket and tmplug the lamp* 

c* grasp the headlamp so that It will not fall out* 

d* loosen the retainer ring and remove It* 



gravity 
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Prior to ret»lactng any securing devlceii to the hfiodlampt It stKvuld be 



a« tested* 
b» adjusted* 



c» synohronlsedt 
d» pressurized* 



&0» When rcplactiig the cover on a tall llght« what precaution must you take to keep water and 
moisture from entering the assembly? 

a» Leave the bottom screw toose so that It can drain* 

b» Insure that the bulb will generate enough heat to dry it out» 

c » Have the cover spot*welded to the assembly» 

d » Insure that the gasket Is properly positioned and that the screws are tight » 

51 » Care should bo tokenwhen removing the retainer ring so that the 

a» adijuetment screws are not moved by mlstake» 

b» watertt^t emnectlon Is not loosened^ 

c% headlight rlm/door does not get bent» 

d» screws do not become crDSS*ttireaded« 

52 » Tie rods, bell crank and steering gearboi;, when worn or Improperly adjusted* wlU affeot the 

a* handling charaoteriattcs of the vehicle * c » alinement of the dttferentlals * 
b. pourer train of the vehicle » d» aUnement of the drive tflttfte* 

53 » For the exhaust system to ftinction properly^ the operator must Insure that the syJtem Is 

a» free from holes and that the clamp? and hangers are tight* 

b» properly pressurised and free from holes and tUat the damps and bangers are tight* 

c» properly lubricated* firee from holes* and properly pressurized* 

d» free from holes and that It Is clean and operating at the correct tenipemture» 

When an exhaust system la faulty* what must the driver be very mudi aware ot? 

a» That the loud noise will affect his hearing 

b » That he could be overocme by cari>on monoxide gas 

c» That the vehicle mileage will be reduced by 7S% 

d» That tire wear wiU be Increased 30% 

SS » You have a fUel gage that does not register any reading (switch on)i you are certain the tank 
has fuel; your next step would be to 

a» check to make sure the gage Is not disconnected* 

b« replace the gage* 

c» pressurize the fuel system* 

d* check the output of the generator* 

56 » Which sho^Od you do frequently to avoid letting a tire wear beymd use? 

a» Recap c* Ihspect 

b» Change d» dean 

57 , A r nange In the handling characteristics of your v^cle such as pulling to the right or left 
usually Indicates 

a» worn wheel bearings* c» laulty handbrake* 

b» low tire pressure* d* faulty suspension « 
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93 « Which 10 the driver's reBponslblUty In maintaining a trailer? 

a» Wiring ot electritEal ayetQin c» Adjustment of handbrake 

b» Balancing of tires d» Adjustment of suspension syetem 

SS* Hbw should a trailer be paiked in order to prevent water from settling in the bad? 

a» On a slant ^* On Its end 

b, Qrt jacks d» On Its side 

60* When disengaging an Intervehlde eleotrlcal cable* you should grasp It 

a» below the neck* c» above the neck* 

b» at the neck* d* on the cable near the plug* 

61 » If lenses and data plates are left painted over^ It la an indication of 

a* proper driver's maintenance* o* a manufacturer's defect* 

b» Improper driver^s maintenance d* a mechanical defect* 

62 » Which should you Inspect frequently In the maintenance of the battery area? 

a» VoHoge output o» Specific gravity 

b» Holddown f^me d» Ihsulatlon 

63 * M^ch may occur If you fall to replace a missing rubber insulator on a radiator? 

a» Blockage of colls c» Damaged fan 

b» Ruined radiator core d» Overheating 

64* If a wiper blade Is missing or broken^ you should 

a» deadline the vetiide* c» i*ei>laoe It as soon possible* 

b* repori It to MT chief* d» repair It on next PM* 

6& » M^ch should you do in the proper maintenance of the Instrument panel of a vehicle? 

a» Spot paint any rusty areas* c» Repair any burned-out Instrument lights, 

b » Rc^port gages with oraoked lensps » d » Repair gages with moisture In them » 

66 » To use an ull can for a purpose other than pouring oil Indicates that you have 

a» vioUtted shop orders* o» followed the lube order correctly* 

b* misused the tool* d» performed proper dxiver's maintenance » 

67 * If a driver performs driver's maintenance properly^ he wtU insure that all eq^*lpment Is 
correctly 

n» fifUm\vod* c* stored^ 

b» adjusted* d» repaired* 



Total Points t 67 
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UNfTtO tTATW MAIUNK COim 



UQHT VEHICLE PREVENTIVE MAINTENANCE 



Leeson 4 



STtiiJY ASSIGNMENT: MCI 35. 23. Light Vehicle Preventive Maitrtenancef ohap 3. 

LKSSCIN (JRIKCTtVE; tTport successful completion of this lesdon. you wlU be able to Identify 

what ti field expedient Is and the method used to perform field escpedlent 
repetre on certain components of the vehicle* 

WHITTKN ASvSIflNMENT: 



A« Multiple Choice! Select the ONE answer which BEST completes the statement or answars 
the qucation* After the corresponding number on the answer ihest, blacken the appropriate 



1« A repair that Is performed when It is vital that the vehicle be kept operating and when normal 
factUtlea cannot be reached using any material at hand Is called 



2« Which repair below would be considered an rapedlent repair? 

a* Mounting a container higher than the carburetor for a aubatttute gas tank 

b« Flushing the radiator before adding antifreeze 

c« Lubricating the vehide as scheduled 

d* Rotsttng and matohlng tires 

3* What action would you take as a field expedient when one blade on your tan has broken? 

n* Kc^move the fan belts. 

b« Tape the broken blade back on* 

c* Break or cut off tKe blade opposite from the broken one* 

d* Break ^r cut off all remaining blades* 

4« .Splicing with wire or lacing It together with a shoelace la a field expedient tor repairing a 
broken 

a* brake line hoee* c« tire bead* 

b* tucl Une* d« tan belt, 

5. Wedging a nail or similar object between the battery post and clamp ts a tleld expedient 
to 

a* repair a broken cable* c, repair a looae battery damp* 

b. Increase generator output, d* Increase the specific gravity of the battery* 

brlvtnfl a nail or screw down through the battery post is the field expedient to repair a 

B, plugged battery casing vent, c* broken battery post, 

b, broken cablr^. d, broken clamp* 



box. 



a, depot repair* 

b, scheduled repair* 



c, recorded repair* 

d, field expedient repair* 




7t You are repatrtng a hoset You have bent the piece of tin Into a oyllndert You Bhould now 

a« wrap It around the outside of the hoae. c, discard the hose and use the cylinder, 
bt Inoeri It Inelde the hoae* d* use It aa a bypasa pipe* 

6t The beat subatttute for a hoae clamp would be 

a, wire. c, rope or atiing* 
bt tape* d, glue* 

9. Y0U have determined thit a raillator core tube la leaking* You are required to use the flald 
expedient method. What la the flrat stsp? 

a* Cut through the flna. c. Remove the top and bottom hoeee. 

bt Cut the core tube at the leak* d* Loosen the drive belta, 

lOt When the Held SKpedient of cutting and crimping a radiator core tube ia done on several tubes* 
what reault wiU thla have on the cooUng system 7 

a* The diatance the cotiant travels Is shortsned causing the coolant to cool too fast* 

b. It causes the watsr pump to circulate the coolant faster. 

c. It i^eventa the thermostat f^m opening due to the oodant temperature* 
d* The effloienoy of the radiator Is reduced end the engine oould overheat* 

11, Remaving m d cover plates on the black&4t lights and driving at a reduced speed ts a 
Held expedient If 

a* the Instrument eluater panel lights are burned out* 
b* both headlights are broken or burned out* 
c* the high tbeam indicator light la burned out* 

d, you at' required to drive oloaer than 10 feet behind the truck in front* 

13, A selftopping screw and a wajdter with a piece of leather or rubber tor a gasket Is a good field 
expedient for plugging a small leak 

a. In the fuel tank* c* in a brake line* 
b* In a coolant hoae* d* In the fuel pump* 

13, The Held expedient abown in figure 3-13 is used under nvhat oondlttona? 

a* When a wheel or axle breaka on a four*wheel*drlve vehicle 

b. When a spring Is broken 

c. When It Is necessary to chock tha vehicle to ptevmt it trom rolling 

d« When It Is necessary to ohock the vehtole so that the winoh may be used 

14* The Held e\pedient shown In Hgore 3*13 is used under what condi^ona? 

a. When the vehicle la being overloaded 

b* To prevent tbe axle from turning 

c. When a spring ts broken 

d* When it Is necessary to operate with a Oat tire 
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18* Whan uilng the flold oxpedlmt for ft brok«n or ft brok«n wh««l« the skid tltnbor worka 
boit If It 1ft how long? 



ft* 1*5 f«et 
b. e*8 feet 



9* 12 feet 
d. 13** 14 feet 



Total Polntftl IS 
• ♦ « 
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